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BO PE THI OLYMPIC HOA 10
CO DAP AN VA LOI GIAI CHI TIET
TRUONG TRUNG HQC PHO THONG PLEIKU — GIA LAI

Cau 1: (4 diém)

1. Mot miu radon (Rn), & thoi diém t = 0, phong ra 7,0.10° hat a trong 1 gidy, sau 6,6 ngay mau d6
phong xa ra 2,1.10* hat a trong 1 gidy. Hay tinh chu ky ban huly cua radon.

2. Su phé v& céc lién két I — I trong mdt mol iot doi hoi mot ning lwong bang 150,48 kJ. Ning luong
nay c6 thé st dung dudi dang anh sang. Hiy tinh bude séng » (nm) cta 4nh sang can sir dung trong
qua trinh d6. Cho: toc d6 anh sang ¢ = 3.10° m.s™'; hang s Planck h = 6,625.10** J.s; hing s6
Avogadro N, = 6,023.10” mol™.

3. Bang thyc nghiém ngudi ta da xac dinh dwgc mot cach gan dung goc lién két HCH trong phan tir

fomandehit bang 120°. Gia tri momen ludng cuc cua cac lién két 1an luot la: Me-n = 0,4 D;

He-0 =2 3 D. Tux céc dit kién trén hay xac dinh gia tri momen ludng cuc (D) cua phan tir fomandehit

Cho: 4o = 4 = Xu

Cau 2: (4 diém)

1. Bé tong duogc san xuét tir hdn hop xi ming, nudc cat va da dim (da nho). Xi mang cha yéu la canxi
silicat va canxi aluminat tao thanh khi nung nghién dat sét voi da voi. Trong cac budc tiép theo cua
viéc san xuét xi mang nguoi ta thém mot lugng nhod gypsum, CaS0,.2H,0, dé ting sy déng cing cua
bé tong. Str dung nhiét d6 ting cao trong giai doan cudi ciia san xuit c6 thé dan dén sy tao thanh 1
hemihidrat khong mong mudn 1a CaSO,.1/2H,0.

Xét phan ung sau:
CaS04.2H,0 (r) — CaS0.4.1/2H,0 (r) + 3/2H,0 (k)
Céc s6 liéu nhiét dong hoc sau do tai 25°C, ap suét tiéu chuan 1,00 bar:

Hop chat H°/ (KJ.mol ™) S°/ (JK'.mol™)
CaS0..2H,0 (r) -2021,0 194,0
CaS0..12H,0 (1) - 1575,0 130,5
H,0 (k) -241,8 188,6

Hing s6 khi: R = 8,314 J.mol.K"' = 0,08314 L. bar . mol" K''
0°C =273,50°K
a) Hay tinh AH° (theo KJ) ctia sy chuyén hoa 1,00 kg CaSO,.2H,O (r) thanh CaSO,.1/2H,0 (r).
Phan Uing nay 1a toéa nhiét hay thu nhiét?
b) Hay tinh 4p suat hoi nudc (theo bar) tai can biang trong mét binh kin c6 chira CaSO4.2H,0 (1),
CaS04.1/2H,0 (r) va H,O (k) tai 25°C.
¢) Hay tinh nhiét d6 tai d6 4p suat hoi nude tai can bang 1a 1,00 bar trong hé dugc mo ta & cau 2.
Gia thiét raing AH va AS” khong phu thudc nhiét do.
2. 0 500°C d6 phan li cia a ciia HI bang 0,50 theo phan tng:
2HI (k) /' Ha(k) + Ly(k)
Hay tinh:
- Hang s6 can bang K ciia phan tmg ¢ 500°C
3. DB phanly o’ va s6 mol I, duge hinh thanh trong diéu kién sau: dua 0,1 mol HI vao binh dung dich
4,1 lit ¢6 chtra H, v6i ap sudt bang 0,774 atm & 500°C. Nhiét dd dwoc duy tri 500°C.
Cau 3: (4 diém)
1. Tinh pH ctia dung dich NaOH 1,5.107 M.
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Tinh pH ctia dung dich NaHCO; 0,01M, biét K,, K, caa H,COs 1an lugt 1a: 10 va 107103
Tinh hing sb cAn bang cua phan tng hoa tan Mg(OH), bang NH,CL.

T, =LK =0t
' W Hay rat ra két luan tr hang so tinh duoc.

-\.'.ﬂI -~ = i ._".I — 4
Thye hién phan tmg sau: ¢+ 2H:0 Fe(OH)" 1 HO

Ka cta Fe*" 1a 1022 Hoi ¢ ndng d6 nao cua FeCls thi bat dau c6 két tia Fe(OH)s. Tinh pH cua dung

: T =107
dich do biét rang Tron, =1 .

Cau 4: (4 diém):

1.

Can bang cac phan tng sau bang phuong phap thing bang electron:
a) CI’zS3 + MH(NO3)2 + K2C03 e KzCI‘O4 + KzSO4 + KzMnO4 +NO + C02

b) P + NH4C104 — H3PO4 + Nz + Clz + HZO

¢) Fe,O, + HNO; — Fe(NO); + N,O,, + H,O

Bac kim loai c6 kha nang déy duoc H, ra khoi dung dich HI 1M dugc khong (25°C)?

Cho tich sb tan cta diéu kién xét 1a
Ks=83.10"vaAg" + e > AgcoE°=0,80 V.

CAu 5: (4 diém)

1.

Cé 1 pin dién dugc thiét 1ap trén co s& dién cyc Cu nhing vao dung dich Cu(NOs), 0,1M va dién cuc
Ag nhiing vao dung dich AgNO; 0,1M.
OE. E"

Biet: crar=40,34Vva ¢ 42=+0,80V.

a. Tinh suét dién dong caa pin & 25°C.

b. Tinh ndng d6 mol/lit cac ion trong dung dich khi pin ngirng hoat dong.

Mot loai phén nhom ¢ cong thire MAI(SO,),.nH,0, trong d6 M 1a kim loai kiém. Lay 7,11 gam

phén nung t¢i khéi lwong khong ddi thu dugc 3,87 gam phén khan. Mic khéc, 1ay 7,11 gam phén

hoa tan vao nude va cho tac dung véi dung dich BaCl, du thu dugc 6,99 gam két tia. Xac dinh cong

thirc phan tir ciia phén nhom. Gia st khong cé sy thiy phan cta cac ion.

Hoa tan 55 gam hdn hgp gom Na,COs va Na,SO; bang 500 ml dung dich H,SO, 1M (lugng axit vira

du) thu dugce hdn hop khi A (dktc) va dung dich chira mot mudi trung hoa duy nhét.

a. Cho hon hop khi A vao binh kin dung tich 5 lit. Hiy tinh 4p suét trong binh & nhiét d 27,3°C.

b. Bom tiép V lit khi X vao binh trén, thu duoc hon hgp khi B c6 ti khéi so v6i hidro 1a 25,3333.
Tinh V lit khi X (& dktc). Biét X co thé 1a mot trong cac khi: O, , N, , N,O, CHy4, SO, , CO;

uigeli.xyz Trang 2



uigeli.xyz
TRUONG TRUNG HOC PHO THONG PLEIKU — GIA LAI

1. Taco: -
Mat khac:
II_J b B
N=N.uw" =N’ =T, = F'J[]__ = 0,0.In 2 _
n— In - :
N 2LI0T 39997 ngay
2. Nang luong dung dé pha vo lién Kétl—1 trong 1 phan tir I 1a
S0.45.10°
o= &r}}
N,
Mat khac:

: L2510 30
‘_h.L\lzf"l(‘l"] 1

C
e=h——i=

7 g 150,45 10

_6,023.10%
=795,5019 (nm).

H
(\ A—[CH c=0
G2\ C 0
AN
H
- Tinh ’uHcﬁo .
120"

— — = (0s =2.0.4105=
Ta co: ’uH(:sz’uC-H 2 0a4D

Huéng cia # o theo hudng 0, vay # ciia phan tir 1a:

Heno=Huen+Hc0=04+23=27D
Cau 2: (4 diém)

AH=AH ., AH, o = AH o o

= —1575,0+ 34 (-241,8)~ (~2021,0)= 83,3 KJmol
= 1[:]1““ -= S.R05 [JjJrJ."]

Sé mol CaS0,.2H,0(r) 7215
AHpu = 5,808 x 83,3 = 483,8 KJ > 0 — Phan ung thu nhiét
AS=S S =Sl e

b)

130,5+ 188,0.34 - 194,0
= =219.4 JK'.mol"

AG=AH—TAS =53300-295. 15219, 4=17556.7.mol

AG=-RTIK s InK=20 o 17880 4y 553
“RT  _0,08314.208.15
K= PHE}

K =7,35.10% (bar)
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£, =5,1510 har

o) Fo= 1 bar — K = 1,00
AG' = -RTInK =0
AG = AH - TAS
0 = 83300—Tx2194
T =380K hay 107°C
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2.

2HIk) H.iky + Lik)
Ban dau a mol
Phan ung aao 0,5aa 0,5aa
Cén bang a(l-a) 0,5aa 0,5aa
DoAn=0 = Kc=Kp=Ky=K,
K =(nH.nl, )/ (nHI) =(0,5ac)" /[a(l— )] 025

S6 mol khi H, trong binh = (PV)/RT

~ (4,1.0,773)/(0,082.773) = 0,05 (mol)

nHI = 0,1 mol (gia thiét)

2HIk) H.ik) + Lik)
Ban dau 0,1 mol 0,05
Phan ung 0,1 o’ 0,050’ 0,050’
[] 0,1 (1- o) 0,05(1+a’) 0,050’
K =(nH.nl )/ (nHIY = 0,05(1 + o').0,05e ! [0,1(1— )]

=’ = 1/3 tirc 33,33%.
nk,= 0,05(1/3) = 0,0167 (mol)
Cau 3: (4 diém)

1. Vindng d6 cuia NaOH bé hon cho nén ta phai ké nong d6 OH" ctia nude.

NaOH — Na"+ OH

1,5.10'™M

H,0' H'+ OH

Theo dinh luat bao toan dién tich

[OH]=[H"] +[Na’]

[OH] =(10"/[OH] + 1,5.10”

[OH]*-1,5.107 [OH]-10"=0

— [OH]=2.107 M (chon)
[OH] =-5.10"* M (loai)

pOH = -log(2.107) = 6,6987

— pH =14 -6,6987 = 7,301.

NaHCO; — Na'+HCOx

HCOy +H,0 ' COs* + H,O
HCOy +H,0 ' H,CO;+OH
H,0+ H,0 = H:O" +OH
HCOy + HCOy - COs> + H,COs

(1
2
3)
“4)
)
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H,CO; "' HCOy + H* (6)
ViKa.C va Kb.C >> 10", nén trong dung dich can bang (5) 1a chu yéu
Khi cén bang [CO:* ] =[H,CO:s]
Vi thé dbi voi H,COs
[HJHCO] C[H[Co;

H,CO, © [HCO.]
= KK.=[H"]

—[H =K K, =100 "7 =10 "% M = pH==8.34

3. NH4Cl — NH," + CI'

va

Mg(OH), Mg™ + 20H T, =110"

NH; NH, + H K, =10"

JH ¢ 20H  2HO K,

MEOH) )Ny | Mg + ONH, + 210 K=T. owi KO

=100 =0

Két luan: K khong 16n, ciing khong nhd, suy ra c6 thé chuyén dich cin bang ca hai phia
4. Goi nong d6 ban dau cia FeCl; 1a C (M).

Fe** + 2H,0 ' Fe(OH)* + H,O (1)
Ban dau: C 0 0
Can bang C-x X X
Ka=x*(C-x) = [Fe*']=C-x=x*Ka" )
Khi bat dau két tia Fe(OH); thi [Fe*'] = 10°*/[OH ]’ (3)
Mit khac, [OHT = (10"%/x)’ = 10%/x> 4)
Thay (4) vao (3): [Fe*'] = 10%x’ (5)
Sosanh (2) va(5)  10%x*=x*Ka' =x%10*
=x=[H]=10"M =pH=1,8

Tir (5): [Fe*] = 10*% = 10*(10™%) = 10"*M

Theo (2) C=[Fe**]+x=10"*+ 10" = 5,56.10°M

Cau 4: (4 diém)

1. a) Cr,S; + Mn(NOs), + KoCO; — K,CrO, + K,SO, + KoMnO, + NO + CO,
2Cr® — 2Cr"™* + 6e
38?7 — 3S'% + 24e

CnS; — 2Cr'® + 3S7 +30e |x1 (a)
Mn* — Mn"® + 4e
2N™ + 6e — 2N™

Mn(NO;), +2¢ — Mn™ +2N™|x 15 (b)
Cong (a) va (b)
CnS; + 15Mn(NOs), — 2Cr + 3S* + 15Mn*® + 30N™
Hoan thanh: Cr,S; + 15Mn(NOs), + 20K,CO; — 2K,CrO;4 + 3K,S0, + 15K,MnO, + 30NO + 20CO,
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b) P + NH4CIOs — H;PO, + N, + CL; + H,O

2N — 2N° + 6e

2C17 +14e — 2CI°

2NH,CIO; +8¢ —  2N°+ 2CI° | x5

p° — P” +5e | x8

10NH,C1O; + 8P° — 8P** + 10N° + 10CI° + 16H,O

10NH,CIO; + 8P — 8H;PO4+ 5N, + 5Cl, + 8H,O
¢) Fe.O,+HNO; — Fe(NO); + N,O, + H,O

xFe'** — xFe" + (3x -2y)e | (5n —2m)

nN" + (5n — 2m)e — nN*"" | (3x —2y)
x(5n - 2m)Fe™”™ + n(3x — 2y)N*” — x(5n—2m)Fe™ + n(3x — 2y)N™=m"
Hoan thanh:
(5n — 2m)Fe Oy + (18nx — 6my — 2ny)HNO; —

— x(5n — 2m)Fe(NO); + (3x — 2y)N,Op, + (9nx — 3my — ny)H,O

2. HT - H + T

M M M
Agl | Ag- + T
. R3I0” -
] ]
E. =E' _ 10,0590g[Ag |= 0,80+ 0,059]g8,3.10 7 = 0,149V = 0,00V

(vi[H] = 1,0 M).
Nén phan ung xay ra: 2Ag + 2H" — 2Ag" + H..
Cau 5: (4 diém)
1. a. PTHH cta phan tng xay ra trong pin khi pin hoat dong:
Cu+2Ag" — Cu* + 2Ag
F.o=F - F.

0,059 , 0,059
' ]._"—F[*'E.‘«’. J3— (f '

] s 2
=£F —-E . =0

=(£ lg[Cu™ )= 0.4305V

b. Pin ngung hoat dong:

0.059 | 0,059 o
> (£ - lg[Ag" - (E - lg[Cu= ])=10
i3 ' ] - TR ] 1 b=
da' T 2(E" -E
s LT e e ool yssom
T [CuT 0,059

Goi x 1a ndng d¢ cia Ag" giam di trong qua trinh hoat dong
—?*[.'IHLHL"]:[].]—K.

Néng do Cu* ting x/2 don vi > [CU" 1= 01= (i 2)

[Ag' ] _ (01-a)

- = :][]i:‘“.:—}_'l_'tf].]
[Cu"] (0,140,5x)

Ta co:
—[Cu™ ] = 005M: [Ag |= 10 770015 = 0.1805.10 " M

2. Viét phan tmg phan huy khi nung phén:
MAI1(SO,)..nH,O——> MAI(SO.), + nH,0
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Phuong trinh phan li khi hoa tan phén vao nudc:
MAI(SO4)21’]H20 — M + AP + 2SO42— + nH,O
Phan tmg xay ra khi cho tac dung v6i dung dich BaCl, (viét dang ion hodc phén ti).
0,99

233

Myso

= 0,03(mnol)

Ba®™ + 2S04 — BaSOs

0,03 0,03 0,03  (mol)
By iso 1200 =]—.n’i'\___ :]—_[].[]3.:[].[]]5 {miod )
Tacé: 2 2
_LII=-3,87
Vay s6 phén tr nudc trong phén: 0.015.15 12 phan tu
Moo s = 47
s e Ty 435 = 0013 M =39 = M la kali (K)

Vay CTPT cua phen la: KAI(SO4),.12H,O
3. a. Phuong trinh phan Gng (dang ion hodc phan tir)

Na,CO; + H,SO;, — Na,SO, + CO, + H,O (D)
Na2803 + HzSO4 — N32$O4 + SOz + HzO (2)

Tir (1) va (2) ta ¢6: Muia = 725 = 0,5 mol
Ap xuat trong binh dugc tinh

PI P Ps 1.0,5.22.4
e P e f—
T T 2734273 273
) P =2,464 (atm)
—_ 0,44 A,
”.z—H. 44 04 ]=-1h'
b. 04+ 01
— Fz 44,04+ 64,01+ -”_-.--“.-.- — 25,3333.2= 50, 0666 (*)
0.4+ 0,1+ n,

e M, — M = 50,0000— 48 =2, 6060
. T_ 440,44 4.0, 14 _”_.I._H
o 0,4+ 0,1+ n,

= l'lx(MX — 48) = 2,6666
= My > 48 (Vinx > 0)
Do d6 X chi ¢c6 thé 1a khi SO,

L 45 = 2 6000

Thay 50 = 64 g/mol vao (*) ta duge: "= 0,1 (mol)

VSO3

Do d6 ' 5:=0,1.22,4 = 2,24 (lit)

TRUONG THPT NGUYEN TRAI — NINH THUAN
Cau 1: (4 diém)
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1. Cho X, Y 4 hai phi kim, trong nguyén tir X va Y c6 s hat mang dién nhiéu hon s6 hat khong
mang dién lan luot 1a 14 va 16. Biét trong hop chat XY,:
- X chiém 15,0486% vé khéi luong.
- Tong s proton 1a 100
- Tong s6 notron 1a 106
Xac dinh tén hai nguyén t6 X, Y va viét cdu hinh electron nguyén tir cia chung. Xac dinh cong
thire ctia hop chat XY,
2. Cho cac phan tng hoéa hoc sau:
ALO, +3C0C]  —3C0, 4+ 2AlCT AH, =-232,24k]

Co_+Cl  — cocl, AH, =-112,4k]
2Al 43720, — ALO, AH, = —1008,2k]

Tinh nhiét tao thanh 1 mol AICI; biét:
AH, =—110,4k)

AH. =-39313k]

- Nhiét tao thanh cia CO

- Nhiét tao thanh cua CO,
Cau 2: (4 diém)
1. Cho phan ung xay ra & 25°C:

coO,+ H & €O + H,0O
AH’ (kJ/mol) -393,5 0 -110,5 -241,8
AS° (kJ/mol) 213,6 131 197,9  188,7
a) Tinh AH?, AS®, AG® ctia phan trng va nhan xét phan tng c6 tu xay ra theo chiéu thuan & 25°C
khong?
b) Xéc dinh nhiét 6 (°C) dé phan tng thuin bat dau xay ra (b6 qua su bién ddi caa AH®, AS® theo
nhiét d¢)

Cau 3: (4 diém)
1. Can bang cac phuong trinh sau theo phuwong phap ion — elecctron va hoan thanh cac phuong
trinh phan ung.
a) KoCr,0;+ ? + H,O — Cr(OH); + S+ NH; + KOH
b) K.Cr,O; + Na,SO; + H,SOs — ? + Na,SO4 +K»SO04 + H,O
2. Tinh pH ctia csc dung dich sau:
a) Dung dich (X) gdm 2 axit HCI 0,001 M va CH;COOH 0,1 M.
b) Hoa tan 2,04 gam NaOH vao 1 lit dung dich (X) thu dugc dunh dich (Y) biét hang sé axit cta
CH;COOH 1a 1,8.10°
Cau 4: (4 diém)

1. C6 5 lo hoa chét khac nhau, mdi lo chira mot dung dich ctia mot trong cac hoa chét sau: NaOH,
HCI, H,SO., BaCl,, Na,SO,. Chi dugc dung thém phenolphtalein (cac diéu kién va dung cu thi
nghiém c6 du), hiy trinh bay phuong phap hoa hoc nhan biét 5 hoa chét trén va viét cac phuong
trinh phan tmg xay ra (néu co).

2. Chon 7 chét rin khac nhau ma khi cho mdi chat do tac dung véi dung dich H,SO, déc nong, du
déu cho san pham 13 Fex(SO4), , SO, va H,0. Viét cac phuong trinh hoa hoc.
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Cau 5: (4 diém)

1. Nung hén hop gdm a gam bot sit va b gam bot luu huynh trong diéu kién khong c6 khong khi
thu dugc chat ran A. Cho A vao dung dich H,S0,0.9M loang, du thu dugc hon hop khi B ¢6 ti
khdi so voi Ha béng 7, dung dich C va con lai 3,2 gam mot chét ran khong tan. Suc toan bd khi B
vao dung dich Pb(NOs), du thu duoc 43,02 gam két tua.
Tinh cac gia tri a,b.

2. D6t chay hoan toan mudi sunfua ciia mot kim loai c6 cong thirc MS trong khi O, du thu duge
oxit kim loai. Hoa tan oxit nay vao mot luong vura du dung dich H>SO, loang 29,4% thu duoc
dung dich mudi sufat nong do 34,483%. Tim cong thirc MS?
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TRUGNG THPT NGUYEN TRAI — NINH THUAN

a) Goi Zx, Z,lan luot 12 s6 proton cua X va Y.

Goi Ny, Ny lan luot 13 sb notron caa X va Y.

Tacd: Zx+nZ,=100va Nx+nN, =106

— Ax +nA, =206 (1)

ﬁ"—*z 0.150450

A +nA, )
Tu (1) va (2) > Ax=Zx + Nx 3)
Mat khac: 27Zx-Nx=14 4)
Thay Zx va Nx vao h¢ thuc trén ta dugc: n(Ny — Zy) =5 (5)
Ngoai ra: 27Zy—Ny=16 (6)

(5)va(6) > Zy=16+5n

Do Zy 1a s6 nguyén nén n =1 hoic 5.
Néun=1—Zy=21 (Sc): loai.
Néun=35—Zy=17 (Cl): nhén.

CAu hinh electron cua P:

C4u hinh electron cua C

Va Zx =15 (P)

Is*2s°2p"3s73p’

[ 15727 2p"3s73p°

Cong thirc cuia hop chét can tim 1a PCLs.
b) Ta cd cac qua trinh sau:

ALO,  +3C0OCL, | —3C0,,  +2AICT . AH,
3C0O, +3Cl, - 3coCl 3AH,
2Al 43720, — ALO, AH,
3C_+3/20,, — 3C0 3AH,
3C0., —3C_ 30, 3(—AH,)

Phu’Gng trinh phén l'Ing 2Al(r) + 3C12(k) — 2A1C13 2AH

Ta co: 2AH =

AH, | 3AH, , AH; | 3AH,  3(-AH)_ 1389 4515

Vay nhi¢t tao thanh 1 mol AICl; 1a -694,725 kJ/mol

Cau 2:
1.

a. AH' ciia phan tmg = -110,5-241,8-(-393,5)=41,2 kJ/mol
AS® ctia phan tmg = (197,9+188,7)-(213,6+131)=42 J/mol
AG" ctia phan tmg = AH® - TAS® = 41200 — 298.42 = 28684 J/mol > 0
Vay phuong tinh khong tu xay ra theo chiéu thuan 25°C
b) Phén (g thuan xay ra khi AG® < 0 hay T > AH’/AS®
T >980,95K hay t > 707,95°C

K =p.. /p.., =017

a) Tai thoi diém can bang (1)
()

Tir (1) va (2) gidi duge PNo: = 0,336 atm va PY:0:= 0,664 atm

ma Pro. Py, =1

Hay % PNo: =33,6% va % P01 =66,4%
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N.O, &= 2INO,

b)
Ban dau (mol) 1
Phan tng X 2x
Luc can bang 1-x 2x
Ta co: [46.2x + 92(1-x)]/(1+x) = 66,8 — x = 0,3772 hay 37,72%

Cau 3:
1. Can bang cac phuong trinh sau theo phwong phap ion — electron va hoan thanh cac phwong trinh
phén tng .
Cr.02 +TH,O+ be —— 2Cr(OH), + SOH™
5 ——5+2¢

K.Cr,07 + 3(NH,),S + H,0 — 2Cr(OH); + 3S + 6NH; + 2KOH

v | CrOz 140+ e —— 2Gr + THO

507 — 8507 +2H + 2e
KQCI'207 + 3Na2803 + 4HZSO4 — CI‘z(SO4)3 + 3N8.QSO4 +KQSO4 + 4H20
2. a. Dung dich (X) gdm 2 axit HC1 0,001 M va CH;COOH 0,1M.
HCl — H + CI

Cu 0,001 0,001 0,001
CH;COOH <— H'" + CH;COO
Cu 01
X X X

Canbang 0,1 —x
L lsoc 2 (0000 0
0.1—x
Giai su: x << 0,1 - x*+0,001x - 1,8.10°=0
Giai phuong trinh ta c6 x = 9,3.10* (M)

[H']=10°+9,3.10% = 1,93.10° (M) — PH = 2.7

b. Hoa tan 2,04 gam NaOH vao 1 lit dung dich (X) thu dugc dung dich (Y)
nnaon = 0,051 mol; [NaOH] = 0,051M
NaOH + HCI — NaCl + H,O

0,001 0,001 0,001

NaOH + CH;COOH — CH;COONa + H,O

0,05 0,05 0,05
Dung dich (Y) gdm NaCl (0,001M); CH;COOH (0,05M); CH;COONa (0,05M)
Phuong trinh dién li:

CH3COONa — CH;COO™ + Na'

0,05 0,05 0,05

CH,COOH < CH,C00" + H'

0,05

X X X

(0,05 —x) x+0,05
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(0,054 x)x
= 1510 =——_—""
0.05—x
Gia sirx << 0,05 — ¥ =107 (M}

= pH=4,75

Cau 4: (4 diém)

1.

Lay mot luong vira ¢ mdi mau hoa chat cho vao dng nghiém riéng biét roéi danh sd thir tu.
Nho tir tir dung dich phenolphtalein vao éng nghiém chira cac hoa chit noi trén.
+ Néu dng nghiém nao hoa chat 1am phenolphtalein tir khong mau chuyén mau hong 1a NaOH.
+ ()ng nghi¢m con lai khong ¢6 hién tugng gi 1a HCI, H,SO4, BaCl, va Na,SO..
Nho tir tir 1an luot vai giot dung dich c6 mau hong & trén vao 4 dng nghiém con lai.
+ Ong nghiém lam mat mau hong 1a cac dung dich axit HC1 va H,SO4. (Nhom I)
+ Ong nghiém khong 1am mat mau hong 1a cac dung dich mubi BaCl, va Na,SO, (Nhom II).
PTHH: NaOH + HCI — NaCl + H,O
2NaOH + H,SO, — Na,SO, + H,0
Nho vai giot dung dich cia mdt dung dich ¢ nhém I vao hai 6ng nghiém chtra dung dich nhom II
+Néu khong c6 hién tuong gi thi hoa chat 6 1a HCI. Chét con lai cia nhom I 13 H,SO..
Nh6 dung dich H,SO, véao hai 6ng nghiém chita hoa chat nhom II
- Néu thay dng nghiém nao két tua trang thi dng nghiém d6 chira dung dich BaCl..
- Ong nghiém con lai khong c6 hién twong gi d6 1 héa chit Na,SO,.
+ Néu thay dng nghiém nao c6 két tia ngay thi dung dich & nhom I 14 hoa chit H,SO,, ng
nghiém gay két tia BaCl,, 6ng nghiém con lai khong gy két tiia chira hoa chat Na,SO, .
Hoéa chat con lai & nhom T 1a HCL.
PTHH: H,SO, + BaCl, = BaSO4 éttia uwingy T 2HCI

Céc chat rén ¢6 thé chon: FerFeO:Fe, O tFe(OH),: FeS: Fes.: FeS0,

Céc PTHH:
2Fe + 6 H,SO4(ddc) —— Fex(SOs)s +3S0, + 6H,0
2FeO + 4 H,SO4(dic) —— Fex(SOu): + SO, + 4H,0
2Fe:0, + 10 HySO4(dic) ——> 3Fex(SO4)s + SO, + 10H,0
2Fe(OH), + 4 H,SO4(ddc) ——> Fex(SOs); + SO, + 6H,0
2FeS + 10 HySO4(ddc) ——> Fex(SO4)s + 950, + 10H,0
2FeS, + 14 H,S04(ddc) —— Fex(SOs); + 1580, + 14H,0
2Fe:SO, + 2 HoSO4(ddc) —— Fex(SOs)s + SO, + 2H;0
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Cau 5:
1. Fe + S — FeS (1)
Fe + H,SO;— FeSO4 + H, 2)
FeS + H,SO,— FeSOs + H.S  (3)
Chét ran khong tan 13 S
H,S + Pb(NOs), — PbS + HNO;  (4)
Ta co: H,

2\ 20 /5
=14
HS 34 12 \3

=#, . = =005 =0, =03mo0l

.5

Theo (1), (3) va (4) taco

S chua phan g n, =0.Imol

Vay theo (1), (2), (3) va (4) tacé "'

fae = 0,054 0,1=0,28(mol)

=008+ 0,3=0.45(mnol)

N =n, .
a=mg = 0,48.56 = 26,88 gam
b =ms=0,28.32 = 8,96 gam
2. Giasutaco 100 gam dd H,SO4 29,4%
= khéi lwong H,SO,=29.4 gam hay 0,3 mol
- Goi cong thirc cuia oxit kim loai san pham 1a M,O,
- Phan tng: M,0,+ nH,SO4 — M,(SO4), + nH,O
0,3 mol
= S6 mol M0, = s6 mol Mx(SO,), = 0,3/n (mol)
0.3/ (2M + 96n)
/I <100 =34483 = M =15.0Tn =M =50
hay MS la FeS
TRUONG THPT CHUYEN TRAN HUNG PAO - BINH THUAN
Ciu 1: (4 diém)

1. Su phan huy phéng xa cta “*Th tuan theo phan tmg bac 1. Nghién ctru vé sy phong xa cia thori

f—
1/

[]";f (23 + 16n)

A

dioxit, nguoi ta biét chu ki ban hay cua **Th13 1,39.10'° nam. Hay tinh s6 hat a bi birc xa trong 1
gidy cho 1 gam thori dioxit tinh khiét.

Cho tc d6 4nh sang ¢ = 3.10°m.s™'; hiang s Planck h = 6,625.10 J.s; hang s6 Avogadro N, =
6,022.10” mol™.

2. X 1a nguyén t6 thudc nhém A, hop chit voi hidro c6 dang XHs. Electron cudi cing trén nguyén tir X
c6 téng 4 sb luong tir bang 4,5.

a. Xac dinh nguyén t6 X, viét cau hinh electron ctia nguyén tir.

b. O diéu kién thuong XH; 1a chat khi. Viét cong thirc cdu tao, du doan trang thai lai hoa ciia nguyén tir
trung tim trong phan tir XHs, oxit bic cao nhét, hidroxit bic cao nhét cia X.

p

3. Hay tinh ti s6 = cho trudng hop 1a lap phuong tam khéi va lap phuong tim dién voi gia thiét ring
ban kinh cation va anion trong tinh thé tiép giap nhau.
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Cho ™ =0,654: "0 = 1454 "= 1,674 "7 = 2,19 &

’4\

Dua vao ti s6 "~ hiy cho biét dang tinh thé cia MgO va Csl.

Cau 2: (4 diém)

1. Cho phén tng: C.H.I + NaOH — C.H.OH + Nal

Nong d6 ban dau cua hai cht phan tng bang nhau. D& mét nira lugng ban dau cac chit phan tng
chuyén thanh san phdm & 32°C can 906 phut.

a. Tinh thoi gian dé mot nita luong ban dau cac chat phan Gmg chuyén thanh san pham & 60°C biét hé sb
nhi¢t d§ cua phan ung la 2,83.

b. Tinh nang lugng hoat hoa cua phan ing.

c. Tinh hang s6 téc d k ¢ hai nhiét d¢ trén, biét ring phan Gmg 1 bac 2 (bac 1 d6i v6i mdi chat) va nong
d6 ban dau ctia mdi chat déu bang nhau 0,050 M.

2. Entanpi sinh tiéu chuan ctia CHag, vaf CoHeg, 1an lugt bang -74,80 va -84,60 kJ/mol. Tinh entanpi tiéu
chuan ctia C4Hog. Bién ludn vé két qua thu duoc. Cho biét entanpi thing hoa cua than chi va ning
luong lién két H-H 1an luot bang 710,6 va -431,65 kJ/mol.

3. Cho can bél’lg dl thé sau. C(k)+ HzO CO(k)+ Hz(k)

- Tai 1000K, Kp =4,1

a) Tinh d6 chuyén hoa () khi ban dau ngudi ta cho vao 1 binh phan tmg dung dich 10 lit mot hdn hop
gd6m 24 gam C va 54 gam H,O. Nhiét d6 trong binh phan tng 1a 1000K.

b) Néu tang thé tich binh 1én 100 lit. X4ac dinh thanh phan cta céc khi & trong binh sau phan tng. Tai
1000K. Céc phéan trng trong phuong trinh phan tng dugc coi la Iy tudng.

Cau 3: (4 diém)

1. Cho céc dung dich sau: NaH,PO, 0,01 (A); Na,HPO, 0,01M (B); HC1 0,01M (C)

a. Trinh bay vin tit cach xac dinh pH cta cac dung dich va cho biét chit chi thi nao sau day tt nhat sir
dung dé phan biét cac dung dich d6. Néu rd hién tuong xdy ra?

(1) Metyl dacam (khoang chuyén mau tir 3,1 — 4,4: pH <3,1 mau d6; pH > 4,4 mau vang)

(2) Metyl d6 (khoang chuyén mau tir 4,4 — 6,2: pH <4,4 mau do; pH > 6,2 mau vang)

(3) Quy (khoang chuyén mau tir 5,0 — 8,0: pH <5,0 mau do; pH > 8,0 mau xanh)

(4) Phenolphtalein (khoang chuyén mau tir 8,2 — 10,0 : pH <8,2 khong mau; pH > 10 mau
do)

b. Nho tir tir dén hét V lit dung dich NaOH 0,03M vao V lit dung dich H3PO4 0,02M c6 thém vai giot
quy tim, thu dugc dung dich X. Viét phwong trinh phan g xay ra va cho biét su thay d6i mau sic
cua dung dich.

Cho biét H;PO, ¢6 pKa, = 2,15; pKa, = 7,21; pKas = 12,32; pKw = 14;

2. Tich s6 tan cta CaF, 13 3,4.10™", hang s6 phan li HF 13 7,4.10"*. Tinh d6 tan ctia CaF, trong dung dich
c6 pH=3,3.

3. Dung dich A chtta NH; 0,2M; Na,C,0; 0,1M; Na,SO, 0,08M.

a. Tinh pH cua dung dich A.

b. Thém dan CaCl, vao dung dich A vao 10ml dung dich A dén C =0,18M.

Tinh [C,04>], [SO4*], [Ca®*]? (Coi nhu thé tich dung dich khong thay d6i khong dang ké)
Cho pKa: NH4" (9,24); HSO4 (2,00); HoC,04 (1,25:4,27)
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# _
ﬂ Caii ) 107126

pKs: CaSOs (4,26); CaC,04 (8,75);

Cau 4: (4 diém)

1. Hoa tan hoan toan Fe,O,, trong dung dich H,SO, dac, nong du dugc dung dich A, khi B. Cho B vao
dung dich KMnO, duoc dung dich A,. Cho dung dich A, tac dung vi NaOH du, loc 1dy két tia dem
nung trong khong khi dén khéi lugng khong doi duoc chat ran C,. Tron C, v6i bot nhom roi nung &
nhiét d6 cao dugce hdn hop C, gdm 2 oxit, trong d6 Fe,O,. Hoa tan hoan toan C, trong dung dich
HNO:s loang thu duoc khi NO.

a. Viét phuong trinh phan tng xay ra.

b. Cén bang cic phan Gmg oxi hoa — khir theo phwong hap thing bang ion — electron.

2. Dung dich H,0, 3% duoc dung dé sat tring trong y hoc, trang thai bén cia n6 so sanh véi O, va H,O
theo gidn d6 sau:

0, " 3H.O0, " 3 H.O

a. Hiy so sanh d6 bén giira cac dang oxi hoa — khir va tir d6 cho biét can luu ¥ gi khi sir dung dung dich
H,0,.

1l 0
r 0. H 'H-O bl O,/0H
b. Tinh “: R

Ciu 5: (4 diém)

1. Viét cac phuong trinh héa hoc cia cac phan tng sau:

a. Xi+ X, + X5 — CuSO4 + Na,SO4 +NO +K,SO, + H,O
b. S+ NaOH (dac néng) —

c. HCIO; + FeSO4 + H,SO4 —

d. Cl, + Br, + H,O —

2. Suc khi Cl, vao dung dich NaOH loang thu dugc dung dich A, hoa tan I, vao dung dich NaOH

laoxng thu dugc dung dich B (céc thi nghiém duogc tién hanh ¢ nhiét 46 phong).

a. Viét phuong trinh hoa hoc ciia cac phan ing xay ra va cho nhan xét.

b. Néu hién twong va viét phuong trinh hoa hoc cac phan tmg xay ra khi cho 1an luot cac dung
dich hén hop HCI va FeCl,, dung dich Br,, H,O, vao dung dich A (khong c6 Cl, du).

3. Hoa tan hoan toan 0,8120 gam mot mau quing sat gom FeO, Fe,0; va 35% tap chét tro trong
dung dich HCI (du), thu dugc dung dich X. Suc khi SO, vao dung dich X, thu dugc dung dich Y.
Dung dich Y phéan tmg vira du véi 22,21 ml dung dich KMnO, 0,10 M. Mt khéc, hoa tan hét
1,2180 gam mau quing trén trong dung dich HCI (du) r6i thém ngay dung dich KMnO, 0,10
Mvao dung dich thu dugc cho dén khi phan tng xay ra hoan toan, thi hét 15,26 ml dung dich
KMnO, 0,10 M.

a. Viét phuong trinh hoa hoc cia cac phan ung xay ra.
b. Tinh thé tich SO2 (& diéu kién tiéu chuan) da dung va thanh phan phan trim theo khi lwong
cia FeO, Fe,0; c6 trong mau quing.

TRUONG THPT CHUYEN TRAN HUNG PAO — BINH THUAN
Cau 1: (4 diém)
1. Vi thori phan hily phong xa theo phan tmg bac 1 nén chu ky ban hily duoc tinh theo biéu thirc:
0.693 K — 0,693

- ]{ hay t| 2

. 0,093

k = =L55.10 7 (s )

Vay hang s toc do 1.39.10".305.24.3000
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Trong 264 gam ThO, tinh khiét chua 6,022.102 hat *Th
Vay trong 1 gam ThO, tinh khiét chta:

e
0,022.10 ']:1.1-‘\'.][]"': -
264 hat “°Th

Téc d6 phan hay caa Th (trong ThO,) duoc biéu dién bang biéu thirc:

\-J
V= SN kN

dt
Do vy s hat a bi birc xa trong 1 gidy boi 1 gam thori dioxit tinh khiét s& 1a:

V= —di: L3S0 228107 = 300,10 (s ')
dt
Nghia la co6 3,60.10° hat a bi btrc xa trong 1 gidy.

2.a. Véi hop chét hidro ¢6 dang XH; nén X thudc nhom IIIA hodc nhom VA.
THI1: X thudc nhom IIIA, ta c¢6 su phan bé e theo obitan:

T
A’ |

Viy e cudi clng co:
I=1,m=-1,my=+1/2.Man+1+m+m;=4,5 >n=4

CAu hinh e nguyén tir: 1s2s*2p?3s?3p®3d'%4s4p' (Ga)

TH2: X thuoc nhom VA, ta ¢6 su phan bd e theo obitan:

T
d T T T

Viy e cudi clng co:
I=]l,m=1,mi=+1/2.Man+1+m+my=45—>n=2

CAu hinh e nguyén tir: 1s2s22p* (N)

b. O diéu kién thuong XH; 14 chat khi nén nguyén té phi hop 14 Nito.

Cong thirc cau tao cac hop chét:

Nguyén tir N ¢ trang théi lai hoa sp®. Oxit cao nhét:

~N_ A
TN
O
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Nguyén tir N ¢ trang théi lai hoa sp?. Hidroxit v6i hoa tri cao nhét:
H— O0O—N

Nguyén tir N ¢ trang thai lai hoa sp?.

3.
Mang 1ap phuong tam khdi (a) Mang lap phuong tam di¢n (b)
* Theo hinh v& mang 1ap phuong tim khéi (a) ta c6:
7

o +2r =af3 = a=——(r +r)

J3

Mit khac muon dat dugce su cuc tiéu vé nang lugng thi phai c¢6 dicu kién:

¥ r
2r =a=1r ’_?H P = —=—2=0732 (1)
3 r

* Theo hinh v€ mang 1ap phuong tdm dién (b) ta co:
3
2r. +2r :iw'rl__x a=—=I(r +r)
N
Mit khac mudn dat duoc sy cuc tiéu vé nang luong thi phai cé diéu kién:
7

2 r
r fae=dr f—(r +r)l==—x=0414 (2)
¥ r

"{

Dua vao ti sé "= & (1) va (2) ta 1ap duoc ti sé trong tmg tir thue nghiém:

Foe 0,65
Lot 000644

y 4

boi1 voi MgO: 'I
— MgO c6 mang lap phuong tam dién.
v Lo7

o o219
Po61 vor Csl:

A

N

=0.702 =

CsI c6 mang lap phuong tam khdi.

Cau 2: (4 diém)

ky, rL
L = |

a. Ap dung cong thirc: kq,

Mat khac:
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L;| L_ 1

(2.83) "
b. Tinh nang lugng hoat héa ctia phan Gng:
v, k. 900 (900 E A |
v kot 48 831413057333

E =858 kI mol

49

c. Tinh hing sb téc d6 phan tng:

I

: k=
T kA 906.0,050

=2.2.10" mol "1ph"'

Lx:;_:—l.]_]ﬂ’ mol " 1ph
490,050

AH.
2% (1) Cihanen T 2Hag — CHagy o

(2) Cihan chi — C(k)

(3)  Haw— 2H
Lay (1) - [(2) + 2.(3)] ta duoc:

C(k) + 4H(k) - CH4(k) i Sonpi i H,

—10451,7 (kJ

— =, =49 phut

(& 32°C)

=-74.8k]
AH!, = 710,06k
AH! = 431,05 k)

mol)

— Nang luong lién két trung binh cia lién két C — H 1a:

]I[:—](‘I—l.‘i.?'}:——l]l]?_‘? (J/ mol)

AH.
*4) 2Chaneni T 3H2 — CoHggo S0

Lay (4) - [2.(2) + 3.(3)] ta duoc:

2C(k) + 6H(k) - C2H6(k) ’ Zonzim
Coi Ec_u trong CH4 va C,Hs nhu nhau thi:

=—54. 0(k]/ mol)

—2800,75 (kJ/ mol)

Ec_c=-2800,75 — 6(-412,175)=-327,7 (kJ/mol)
*Col Ec_n; Ec_c trong céc chit CH, va C,Hs, CsHjo déu nhu nhau thi:

AHL .o =3E  +10E_, -3(-327.7
%k EIII (R |
(5) 4Cy + 10Hg — CaHiog '
Lay (2).4 + (3).5 + (5) ta dugc:
AH.

4Chan chi T SHz(k) — C4H10(k) SR Raoy

F10{=412,75)==5110,0 (k] ' mol)
=-=53110.6 (k] /mol)

=—109.95 (kJ / mol)

* Két qua thu duoc chi 13 gan ding do da coi Erxc_m; E ko) trong moi trudng hop 1a nhu

nhau. Va vi vay s€ khong tinh ro

P =n£= 3_M=Z—Lﬁ (atm)
3.a)Taco \ P 10
C(r) + HzO(k) — CO(k) + Hz(k) Kp = 4,1
Ban dau: 24,6
Can bang; 24,6 —x X X

uigeli.xyz
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B -
K o=—om o Y gy
240-x

= —— =2 0,333

Do chuyén hoa
b) Tang thé tich binh 1én 100 lit
0,052.1000 B

T O e =0.52n
' ' ' ! 100 n
Cup + HaOgy — COqy + Hag
Ban dau: 3mol
Cén bang 3-x X X
n.o=3-x+2r=3+r =P =082{3+x)
f,=F = CPo=052 5
Iy
P =—— P =082{3-x

PP, (0.82) .

f— fx = = e
' P, 0,82 (3—x)

4.1

=l5-5e 45 —-15=0=x=2,11{mol)=2
= Khi tang 1én 100 lit, can bang da bi pha v&
=86 mol khi trong binh:
no,=n, =2mol 1 on, =1 mol
0,082 000
iy
1000

= 4.1 (atm})
Cau 3: (4 diém)

pH = pkKa, + pka, _ 468

1. a.Dung dich A: -' 2

_ pKa.+ pKa,

_

pH, = =19.705

Dung dich B: <

Dung dich C: [H']=0,01M = pHc =2

Chat chi thi hop nhat 1a metyl do, khi do: du dich C c6 mau dé; dung dich A c6 mau da cam; dung dich
B c6 mau vang.

b. Nong d6 ban dau ctia NaOH 0,015M; H:PO, 0,01M

Phan ung xay ra:
H;PO, + OH — H,PO, +H,0

0,01 0,015
- 0,015 0,01
H,POs + OH — H,POs” +H,0
0,01 0,005
5.10° - 5.10°

Dung dich thu dugc 1a mot dung dich dém c6 dang axit va bazo lién hop cting ndong d6 mol.
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Do d6: pHx = pKa» = 7,21.
Hién tuong: dung dich chuyén tir mau dé sang mau tim.

5 CaF, &—— Ca" +2F K =3410" (1}

H +F &= HF K '=13510 (2)

Goi d6 tan cua CaF, trong dung dich axit 1a s(M).
Taeg O =25=[F |+ [HF]

o + R . . ﬂl"- )
= 2=t -w_xj_;:[;.' ]-w—‘[f" ]:#
K, K, K, +[H]
FE:[[d:][I‘ ]:=3—1]ﬂ ”_x\_]ﬂ—h-_z_}_1]ﬂ 11
Ta co: (K +[H ]

Thay K,, [H] =107 — s=2,88.10"M
3. a. Xét cac cin bang:
NH, + H.O NH!. + OH K.o=10"" (I

C.07 + H,O HC.O, + OH K, =10"" [(2)
HC.O, + H.O H.C.O. + OH K_.=10"" (3

SO. + H.O HSO, + OH K, =10" (4
Do K, >> Ky >> Ky, Ky nén can bang (1) 1a cha yéu
NH, + H.O NH. + OH K. o=10"" (I
C 02
[T 0,2-x X X

=10 =N r=1.550.10 e
(0,2 =x] pH=11,27.
b. Dung dich A: NH; (0,2M); C,0.> (0,1M); SO.* (0,08M)
Xét didu kién hinh thanh két taa:
LK (caso,)

0,870
) . .
Muobn c6 |CaSOys: St
el O
> h__[(:f(:(_}zl[] .
Coo

Muébn ¢6 |CaC,0.:
Vay |CaC,0, xuat hién trudc.

Céac phan tng xay ra: Ca” + C,0 — CaC.0,

0,18 0,1
Con 0,08 -
Ca” + SO. — CaSO.
0,08 0,08
Con - -
TPGH: CaC,0, , CaSO. , NH; (0,2M)
NH, + H,O0  NH. + OH K.o=10"" (1"
CasSO, Ca™ + SO K, =10" (2

uigeli.xyz
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CaC.0, Ca” + C.O° K.=10"" (3"
So sanh Ky, >> K, = Can bang (1°) va (2°) 1a chi yéu.
Can phﬁn (1’) do xét & phﬁn a:pH=11,27

Xét can bang (2°):
CaSo. Ca™ + SO° K, =10 (2
S S
Cac qua trinh phu:
Ca + HO CaOH +H “A_, =107 ,
: | @)
SOT + H.O HSO, + OH K= 10712 (5))
Do moi trudng bazo (pH = 11,27) nén c6 thé bé qua can bang nhan proton cia SOy (can bang (5°))
vay s=>%]

Va S = [Ca¥] + [CaOH'] = [Ca*].(1 + *B.[H'T")

[ca |= = ﬁ[”] :

5°

I+ *A4|H |

Viy Ky =[Ca2].[SO:] plu ]

Thay [H] = 10", *B, K, ta tinh dugc S = 7,6.107
Két qua: [SO4] = S = 7,6.107 ; [Ca®] = 7,25.10°

Ko _ 245007

[cox [Ca]
Cau 4: (4 diém)
4.1 a. 2Fe, Oy, + (6n — 2m) H,SO4s — nFex(SOs4); + (3n — 2m)SO; + (6n — 2m) H,O(1)

580, + 2KMnO; + 2H,0 — K>SO, + 2MnSO; + 2H,S0, )
HzSO4 + 2N3.0H d NaZSO4 + 2H20 (3)
2Fe(OH);— Fe,0s + 3H,0 4)
3xFe;0s + (6x — dy) Al — 6Fe,0, + (3x — 2y) AlLO; (5)
ALO; + 6HNO; — 2AI(NO;); + 3H,0 (6)
3Fe,0, + (12x — 2y) HNO; — 3xFe(NO5); + (3x — 2y)NO + (6x — y)H,0 (7)

b. Phuong trinh (1):
2. FelOn+2mH" — nFe* + (3n - 2m)e + mH,0O

50,

(3n—2m) +2e +4H" — SO, + 2H,0

2Fe,0n + (12m — 4) H + (3n — 2m) >

Phuong trinh (2):
5. ifz +2H,0 — 3% 4 2¢ + 4H*

— 2nFe*" + (3n—2m) SO, + (6n — 2m) H,O

2. N0, L 5e vgu | Mp2 4 41O

MnO; 4 HH,0 - 599

580, +2 + 2 Mn?*" + 4H"

Phuong trinh (8):
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3. F’;xOy +2yH" — xFe*" + (3x — 2y)e + yH,O

Gx—-2y) | N9 43¢ +4H° — NO + 2H,0
3Fe,0, + (12x — 2y) H' + (3x—2y) O3, 3x Fe* + (3x —2y)NO + (6x — y) H:0
42.a. Vi 5o = B i pan tinh oxi héa Hx0, manh hon O, va tinh khir H,0; manh hon H;O

Phan tng tu xay ra:

2H,0, — 0, +2H,0 E’ = 1,77 - 0,68 = +1,09V = K = 10°***(16m)
Vay H,0, 14 dang kém bén so véi 2 dang O, va H,O
*Luu y: Khi str dung xong phai ddy niap ngay

b. Tinh E(J:.][' H,0

l::}_\ F2HT + 2e Ili] i1 f"\'_ _ Iﬂ::,::r'-i:
H.O,+2H" + 2 2H,0(2) K, =107
- . o . - -
O,+ 4H" +4e 2H.0 N
0884177 (I
K:][] 1,054 :][] 10150
= E = lf.[].ﬁh' F1L77) = + 1,225V
L HT O -
0
+ Tinh ©:0H -
41,225
O, + 4H" + 4e 2H.O K, =10""

0, +2H.0+ 4e 0
D 2HO e dOH 0 e D
560 0,059

= E L =(1225 - Ty = 40,399V
4
Cau 5: (4 diém)
1.
a. 3Cu+ 2NaNO3 + 8KHSO4 —> 3CUSO4 + Na2$O4 +2NO + 4Kst4 + 4H20

3S + 6NaOH (dic) — 2NasS + Na,SO; + 3H,0

HCIOs + 6FeSO, + 3H,SO, — HCl + 3Fex(SO4); + 3H,0

Cl; + Br, + H;O — HCI + HBrOs

a. O nhiét do thuong: 2NaOH + Cl, — NaCl + NaClO + H,0
6NaOH + 31, — 5Nal + NalO; +3H,0

3IXO 2N+ XO,

-

Trong mdi trudng kiém ton tai can bang:

Ion C1O" phéan huy rit chdm & nhiét d¢ thudng va phan hay nhanh khi dun néng, ion 10" phan hity &

tat ca cac nhiét do.
b. Cac phuong trinh héa hoc:
Ton ClO c6 tinh oxi hoa rit manh, thé hién trong cac phuong trinh hoa hoc:

- Khi cho dung dich FeCl, va HCI vao dung dich A c6 khi vang luc thaots ra va ding dcihj tur

khong mau chuyén sang mau vang nau:

uigeli.xyz Trang 22



uigeli.xyz
2FeCl, + 2NaClO + 4HCI — 2FeCl; + Cl, + 2NaCl + 2H,0
- Khi trong dung dich Br, vao dung dich A, dung dich brom mat mau:
Br; + 5NaClO + H,O — 2HBrO; + 5NaCl
- Khi cho H,0; vao dung dich A, c6 khi khong mau, khong mui thoat ra:
H,0, + NaClO — H,0 + O, + NaCl

53.a FeO + 2HCI — FeCl, + H,0 (1)
Fe,0; + 6HCl — 2FeCl; + 3H,0 )
2FeCl; + 2H,0 + SO, — 2FeCl, + H,S0, + 2HCI 3)
5FeCl, + KMnO, + 8HCI — 5FeCl; + MnCl, + KCl1 + 4H,0  (4)

550, + 2KMnO; + 2H,0 — 2H,S0, + 2MnSO, + K,SO, (5)

(Luong HCI dung dé hoa tan quing khong duoc cho qua du, chi dii dé lam mai trudng cho phan tng
“4)
b. Tur (1) va (4) ta co:
no.o=5n,  =5.0,101526.10 " =7.63.10 "(mol)
NFeO (trong 1,2180 gam mu)— T
7.03.10 10,8120

= 508710 "(mol)
L2150

— Nre0 (trong 0,8120 gam miu)—

=72 508710 "=0,3003 (mol)
— IMFcO (trong 0,8120 gam méu) ) ’

N o =05120.0,65-03003=0,1015(g)
Va = (trong 0,8120 gam mau) -
01015 :
- = 1,01.10 7 {mol)
— N, o, . 100
- 7 (trong 0,8120 gam mau)

. . , En_:, =n., . +0,,

Tuong tu, tir (3) va (5) ta co: ; : '
1
N, . =—.0,
, : 3 :
Trong do: = (trong 0,8120 gam mau)
=N, .
Fe, 05 (trong 0,8120 gam mau) — 1,0110 ? (mOI)
3 5 1
N, 050 = 3 Moy 5, = E[Enu. ! _EEH"
L. n . n..

Voi Z Fe = NFeo (rong 08120 gam min) T 2. "™ (trong 0.8120 gam miu)

"_‘.

=0y -

=N, . ﬁf_éntl —{n,, o

= (trong 0,8120 gam mau) + 2 s (trong 0,8120 gam mau)

S . . i | ;
—n, . :'_; 010,22 20107 = —(5,087.10 " + 21,0110 ) |= 2.10 " (mol}

EAER 3 ) . '
Sn. =3.0010 (mol) — V., =224 3.00.10 = 0,0674 (lit)
Véy: S Man Ha - 1 L 40 Ly PR . . L K !
T | R TATA R -
PaFe(r = Ad00=4511%
05120

n:.\I‘-C:'::}. =65%—45 1% = 19,59%
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TRUONG THPT CHUYEN NGUYEN DU - PAL LAWK

Cau 1: (4 diém)

1. Cho cac phan tir XeF,, XeF4, XeOF,.

a. Viét cong thirc cau tao Li — uy (Lewis) cho ting phan ti.

b. Du doén céu trac hinh hoc cua cac phan tur do.

c. Hay cho biét kiéu lai hoa ctia nguyén tir trung tAm trong mdi phan tir trén.

2. Cho kim loai A ton tai & ca 2 dang lap phuong tam khdi va lap phuong tam dién. Khi A ton tai & dang
1ap phuong tam khdi thi khdi lwong riéng ctia A 1a 15g/cm?. Hay tinh khéi luong riéng ciia A ¢ dang
1ap phuong tim dién. Cho ring ban kinh ctia A nhu nhau trong cé 2 loai tinh thé.

238 206
3. Mot trong cac chudi phan huy phong xa tu nhién bat dau véi 2~ va két thuc bang dong vi bén b

a. Tinh 6 phan hiy cua a va g xay ra trong toan chuoi.

b. Tinh niing lugng dugc giai phong trong toan chudi.

c. Trong mot mau da chua 13,33ug Hé?U va 3,09ug g(’ . Tinh tudi cua miu d4, biét t,,=4,51.10° nam.
2. SHe=4.0020u, “"Ph=2059744u, “ U =238 035080,

Biét: - - :

Cau 2: (4 diém)

1. Tinh nhiét tao thanh FeCl, (rén) biét:

lu=931,5 MeV/c*.

Fe(r) + 2HCI (dd) — FeCl, (dd) + H, (k) AH, =-21,00 Kcal
FeCl, (r) + H,O — FeCl, (dd) AH,=-19,5 Kcal
HCI (k) + H,0 — HCI (dd) AH; =-17,5 Keal
H, (k) + Cl, (k) — 2HCI (k) A H, = -44.48 Kcal

Ky hiéu (r): rin; (k): Khi; (dd): dung dich
2. Trong binh kin ¢ nhiét 6 T, 4p suét 2 atm c6 can bang sau:
| AB | ‘_".\ r B 1)
Gia thiét cac khi déu 1a khi 1i tudng.
a. Thiét lap biéu thirc lién hé gitra hang so6 can bang K, v6i d6 chuyén hoa a va ap sut chung P.
b. Xac dinh K,, K¢, Ky va AG® ctia phan tng (1) ¢ 350°C néu biét o= 0,98.
c. Xac dinh AH, AS ctia phan tmg (1) & 350°C. Cho biét & 400°C c6 K,= 54,4
d. D6 phan li a thay ddi nhu thé nao khi P tir 2 atm giam con 0,8 atm? Su thay d6i d6 c6 phu hop véi
nguyén li chuyén dich can bang Losatolie khong?
Cau 3: (4 diém)
1. Mot dung dich X gém hén hgp HNO; 0,001M va H;PO, 0,001 M.
a. Tinh pH cua dung dich X.
b. Thém 50 ml dung dich NaOH 0,002M vao 50ml dung dich X thu dugc dung dich Y. Tinh pH cua

dung dich Y.
Biét cac hang sb axit cuia H;PO, 1an luot 1a:
pK =215 pK . =721 pk  =123%

2. Dung dich X gém Na,S 0,010M, KI 0,060M, Na,SO. 0,050M.
a. tinh pH cua dung dich X.
b. Thém dan Pb(NOs), vao dung dich X cho dén ndng d6 0,090M thi thu dugc két tia A va dung dich B.
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- Cho biét thanh phan héa hoc ciia két tiia A va dung dich B.
- Tinh ndng dd cac ion trong dung dich B (khong ké s thuy phan cua cac ion, coi thé tich dung dich
khong thay d6i khi thém Pb(NOs),

Cho pK axit: H,S pk =700 pK =1290; H50, pK =200

Tinh sb tan: PhS=10 " PhSO, =10 " Phl. =10 "

Cau 4: (4 diém)
1. Cho gian d6 thé khtr chudn Mn trong méi trudng axit:
Mn, —— Mn0OT —= 5 MnO, — 5Mn™ > Mn™

+1,7 +1 PBv

a. Tinh thé khir chuan cuia cap: MnO, AMO% gs Mn™ / Mn™

b. Hay cho biét cac tiéu phan nao khong bén véi sy di phan. Hiy tinh hang sb can bang clia cic phan
ung di phan do.

2.a. Hay biéu dién so dd pin, tinh sirc dién dong ctia pin va viét phuong trinh phan tng xay ra trong pin
(khi hoat dong) dugrc tao thanh tir cac cap dién cuc Fe'" /Fe™ vy Cu™ / Cu g didy kién tiéu chuén.

b. Tinh ndng do cac ion con lai trong dung dich khi pin ngimg hoat dong. Gia sir nong do ban dau ciia
ion co trong dung dich lam dién cyuc pin déu bang 0,010M (Bo qua qué trinh thity phan cua cac ion).

E .. =077V, E . =033TV, E =0.059

Cho F tai 25°C

CAu 5: (4 diém)

1. X 12 hop chét tao boi kim loai M va Iuu huynh. Hoa tan hoan toan 24 gam X trong dung dich H2S04
dac, nong du thi thu duge dung dich A va 33,6 lit khi E duy nhét (¢ dktc). Cho dung dich NaOH du
vao A thi thay tao thanh 21,4 gam két tiia. Xéc dinh cong thic phan tir X?. (Cho S = 32;

O=16; H=1; Cu=64; Al=27,Fe =56; Ag=108; Mg =24; Cb =112)

2. Chét 16ng A trong sudt, khong mau; vé phan khdi luong, A co chira 8,3% hidro; 59,0% oxi con lai 1a
clo; khi dun néng A dén 110°C thay tach ra khi X dong thoi khdi lugng giam di 16,8% khi d6 chét
long A tro thanh chét 16ng B. Khi lam lanh A & dudi 0°C, thoat dau tach ra tinh thé Y khong chia
clo, con khi lam lanh cham & nhiét do thép hon nita s& tach ra tinh thé Z chira 65% clo vé khdi
luong. Khi 1am néng chay tinh thé Z co thoat ra khi X. Cho biét cong thirc va thanh phan khi luong
cuaA,B, X, Y, Z
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TRUGNG THPT CHUYEN NGUYEN DU — PAK LAK
Cau 1: (4 diém)
1.a. Cong thic cdu tao Li-uy (Lewis):

F
F— X¢ —F
7\ tTn
.yl E F F F
F—Xc—F F—Xe —F
b. Céu trac hinh hoc:
XeF,: Thang XeF,: vudng phing XeOF,: thap vuong

c. Kiéu lai hoa ctia nguyén tir trung tim
Xe: XeF,: sp’d XeF,: sp’d® XeOF,: sp’d*
2. Mot 6 mang lap phuong tam khdi:

-Canha; = 4r/ \/§
- Khéi luong riéng d, = 15g/cm’
- S6 don vi nguyén tir: n; = 8.1/8 + 1 =2
e Mot 6 mang lap phuong tam dién:
- Canha,= 2r/ \/5
- Khéi luong riéng d, (g/cm’)
- S6 don vi nguyén tir: n, = 8.1/8 + 6.1/2 =4
e d=nM/(Ns. V);V=2a’

Dods: 41 1ds = (n.a, ):(n,.a)=[2.(2r/ \/5}"] [4.(4r/ \/E}"] =0.919

—=d,=16,32g/cm’
3.a. — Goi x, y lan lugt 14 s6 phan hity & va B trong toan chudi.
- Ta c6 phan tng tong quat: U= oPbixHe + ye
- Ap dung dinh luat bao toan di¢n tich va bao toan s6 khdi ta co:
|4x + 200 = 238 [x=8
-|_ 2X — v + 82 =93 B l V=10
Vay c¢6 8 phan tir « va 6 phan hiy B trong toan chudi.
b U= “SPb 48 He + 6 ¢
Ning luong giai phong trong toan chudi
W=(m. —m., —8m, |
=(238,0508 —205,9744 — 8.4,0026).931,5 = 51,7914 MeV

c¢. Tinh tudi cia mau da: "—1‘ — "—P}' 1}‘—[—[(" F Y€

m... M.
M. M
- Tt phuong trinh ta co ti 1¢: ! e
uigeli.xyz
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m.., 309 _ -
- M. = 238,0508=3,5Tug
=>m.. Y| . Y205,9744
" phan ung
Ty e = 13,33 43,57 = 16,90 g
N
I = 2 g ) 238 i i ) 281
Ta co: N m (my: khoi luong 92~ ¢ thoi diém ban dau, m: khoi luong 92
& thoi diém dang xét)
b gy M _ASLI0 1090 sy g
In2 m In2 1333 (nim)
Cau 2: (4 diém)
1. Fe(r) + 2HCI (dd) — FeCl, (dd) + H, (k) A H, =-21,00 Kcal
FeCl, (r) — FeCl, (dd) - AH,=+19,5 Kcal
H, (k) + Cl, (k) — 2HCI (k) A H, = -44,48 Kcal
2HCI (k) — 2HCI (dd) 2A H; = -35 Kcal

= Fe(r)+ CL{k)—=FeCl.(r) AH

Cong theo vé ta dugc:
AH=-21+19,5 - 44,48 — 35 = -80,98 Kcal

2.a. Goi a 12 s6 mol AB tai thoi diém ban dau
AB, A, + B, K.

‘ (1)
Ban dau: a 0 0
Can bang: a(l-a) aa oa
Tu (2), ta co:
+ Tong s6 mol tai can bang hoa hoc 1a a(1-).
K, K, = £l
P,

+ Hang s6 can bang
Trong d6 P; = x;.P (P;1a 4p suit riéng phan, P 14 4p suit toan phan cua hé, x; 1 phan mol), Thay P;vao
(1), ta dugc:

e

K = all +er) all+er) _ o _p
: all+er) ; 1 — e

»

ail + e} (1)
b. Thay a = 0,98; P = 2 atm ta dugc Kp = 48,51

K. =K, (RT)":K =K, /P

voiAn=1+1-1=1
Thay s6 thu duoc
Kc=0,9496; K= 24,255
AG"=—-RTInK, =-201006,101(J/ mol)
c. Theo phuong trinh ciia Van-Hop, ta co
L A 1.
In =—(———)
K, R T, T

AH = T959, 2451 mol)

Thay s6 ta dugc
Miit khéc ta co, A0 = A = TAS nan AS =45,097(J.mol K ™)
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d. Khi P = 0,8 atm, theo cong thtrc (I), Kpkhong thay dbi, o = 0,992, phut hop v6i nguyén li chuyén dich
can bang Losatolie.
Cau 3: (4 diém)
l.a. Tinh pH cta dung dich X

HNO., —— H° + NO,
0,00IM  0,001M
HPO,  H' +H.PO,

(1) Kal= 10>

H.PO.  H + HPO’ (2) Kad= 107

HPO H + PO’ (3) Ka3= 102
H.O H' + OH (@) Kw= 10"
Do Kal >> Ka2 >> Ka3 va Kw nén can bang (1) cha yéu
H PO, H  + H.PO, (1) Kal= 10275
Co:  0,001M 0,001M
[ ]: 0,001-x 0,001 + x X
X(0,001+x) [0

Theo PLTDKL ta c6: -0V =%

Vay pH cua dung dich X = 2,75
b. Tinh pH cua dung dich Y
C.., =000IM: C, =510"M: C =510"M

Tinh lai nong do: ! B, T

NaOH + HNO, ——s NaNO. + H.0

Pu:
510 5.10"
NaOH + H.PO, ——s NaH.PO, ¢ H.O
510 5.10° 5.10%
DD Y: VPO, 5 104
NaH.PO, — Na' + H.PO,
H.PO,  H' i HPO Kage 1072
H.PO, + H' H.PO.

(Ka)' =101

HO  H +OH K 104

H,PO,

Diéu kién proton mirc khong: , H.O

[H |=[OH ]+[HPO |-[H PO ]

H.PO
h=K_/h+K :.['t—']—r_K ) h[H.PO.]
1

L | K.HPOTK,
T VLK) [H.PO. |

[H,PO,]

. c
Coi gan ding: = Wros =510"M
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K. (HPOT oo g
—h= J]” 210 10 s367.000 =
[+10°7.5.10 pH ctia dd Y = 5,27
2.a. Tinh pH cua dung dich Na,S — 2 Na" + S*

0,01 0,01
KI - K"+ T
0,06 0,06
Na,SO;, — 2Na'+ SO
0,05 0,05

& A “_\_':.-]' HS + OH Kb(l)zlo-l,l (1)

SO* ¢ H.O HSO. + OH Kuoe10? ()

Ky1) >> Ky nén can b.':fmg (1) quyét dinh pH cta dung dich:
S° + H.O HS + OH

K=10""
[1 (0,01-x) X X
A Y S 00794510 V'=0 —=x=594.10"

0.01—x

— [OH]=8,94.10" — pH=11,95

b Ph* ¢+ 8§ 5PhS

0,09 0,01

Ph* + SO° — PhSO. L (K¢ )=10""
0,08 0,05

Ph.‘.. . ) Ph[ “{:‘_: }: 1(3_.:.

0,03 0,06

Thanh phan hdn hop: LA: PbS, PbSO,, Pbl,
Dung dich B: K" 0,06M Na" 0,12M

o o, . Ph" 80 :§° £
Ngoai ra con c6 céac ion : do két tua tan ra.

D6 tan ciia Pbly: JIOT /4 =107 PhSO_:S=+/10 4 =10
PbS:S =10 =10 "

Boi vi d6 tan ciia Pbl, 13 16n nhét nén cin bang cha yéu trong dung dich 1a can bang tan ciia Pbl,.
Phl, 4 Ph™ 4 2I Ks

Do d6 [Pb*] = 1047 = 2.10°M va [ = 4.10°M.

A

T ]f] 18 T K =70 a - 2+
S0, ]:1_1[] ~=5107" =790 "M << [Pb7]

=y

[S : ]: 1“]][] =5107 << [Ph7]

C6 ndng d6 SO.>, S* déu rat bé so véi ndng do Pb**, nhu vay ndng d6 Pb>* do PbS va PbSO, tan ra
1a khong déng ké nén cach giai gan ding trén 13 hoan toan chinh xAc.
Cau 4: (4 diém)
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1.a. Moi cd@p oxi hoa khur tinh dung duogc
Thé ki chudn cia cgp: M10</MOL (3 Mn**/ Mn™
MnO: + 4H" +2¢ MnO., + 2ZH.O (1)
MnO, + 4H" +3¢ MnO., + 2H.O (2)
Ly (2) trir (1) ta c6: MnO, + ¢ MnO: (3)
AG! = AG! - AG!
—-FE; = -3FE, - (-2FE|)
E. =+0.56V
MnO, +e+4H" Mn™ + 2H.O (4)
MnO. +e+4H" Mn + 2H.O (5)
Ly (5) trir (4) ta c6: Mn™ + le Mn® (6]
AG! = AG! - AG!
—-FE, =-2FE, - (-FE;,)
E,=+1,5V
b. MnO; va Mn™ khong bén voi sy di phan.
MnO: + 4H" +2¢ MnO, + 2ZH,O E/ =+2.27V
MnO: MnO, + 2e E. =-0.560V

IMnO: + 4H 2MnO, + MnO, + 2H.,O {7)

AT A AR _IEAFY— 1 A7 - N ,
AG; = AG, - AGy =-2FAE, =—3.42F <0 |\ Jhan vng (7) tw difn bién.

1“__' -
lgK. = —=57.900
0,059 K, =9.25.10"
Mn™ +e Mn™ E =+L51V

Mn© ¢ 2H.0 0 MnO. o+ 4H ¢ e —E'=40,95V
DMn™ 4 2H.O . MnO, + 4H + Mn™ (8)

AG! = AG!—AG! =-FAE! = —0,50F < 0
2.a. So d6 pin: (-) Cu| Cu** (1M) || Fe**(1IM), Fe?* (1M) [Pt (+)

Strc dién dong chuan ciia pin: Epo=E o —EL 20434V
Phan tmg xay ra khi pin hoat dong:
2Fe™ + Cu 2Fe”" + Cu™ K = 101466
b. K rat 16n nén xem nhu phan tng xay ra hoan toan.
2Fe” + Cu — 2Fe™ + Cu”
Cc’ 0,01 0,01 0,01
Co 0,02 0,015

Xétcénb:fmg:
2Fe™ + Cu™ — 2Fe” + Cu  K'=10""

uigeli.xyz
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C°0,02 0,015 0
CB0,02-2x  0,015-x 2x
o2 P
K-I=:K :=][]:'.'l':. ['_;&? — [—‘1"} _
(0.02-2%) (0,015-x) 0.027.0,015

(do K bé nén gia thiét x << 0,02)
X =5,714.10""<<0,02
[Fe’1=2x=1,189.10" [Fe*]=0,02-2x = 0,02
[Cu*]=0,015-2x=0,015
Cau 5:
1. Bat CT: M,S, sé mol : a
(M.x +32.y)a=24(I)
Phan tng:
X + H,SO4 (dac néng) = E 1a SO,
2M,Sy + (2nx + 4y) HoSO4 — xXM(SO4)s + (nx + 6y)SO; + (2nx + 4y)H,O
ax a(nx + o6v)

a mol 2 2
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M(SO4)n +2nNaOH — 2M(OH), | + n Na,SO,

ax
mol

ax mol
=1 5=alnx +oy)=3 (I

1.,

Ta co:
mAd= (M4 1 Tnjax =214 (1)
Giai h¢ (I), (II), (IIT): ya= 0,4; nxa = 0,6; Mxa = 11,2

M 53
= —=—
n 3
n 1 2 3
M / / 56
va=0.4 = X %
Vay M la sit Fe; n =3 =>xa =0,2 ma y <

Vay CT cua X: FeS,

2.Pattilé sd nguyén tit H: O : Cltrong Alaa: b : c.
Ta co6: (8,3/1): (59/16): (32,7/35.5)=8,3:3,69: 0,92=9:4: 1
= Khéng ton tai chat tng v6i cong thir HoO,Cl.
Tuy nhién, do ti 1 H: O 139 : 4 gan vdi ti 1é cuia cac nguyén tb trong phan tir H,O.
- C6 thé suy ra chit 1ong A 13 dung dich caa HCI trong H,O véi ti 16 mol 1a 1 : 4 véi

C%puc1 = 36,5.100%/(36,5+18.4) = 33,6%
- Khi tang nhiét do tan cua khi, hop chit X thoat ra tir A 1a khi hidro clorua HCL.
- Do giam HC1 = C%pc con lai = (33,6-16,8).10%/(100-16.8)=20,2%
= chét long B 1a dung dich HCI nong d6 10,2%.
(Dung dich HCI & duéi 0°C c6 thé tach ra tinh thé nude da Y,
- Khi 1am lanh & nhiét do thap hon tach ra tinh thé Z 1a HCl.nH,O.
- Tinh thé Z c6 khéi lwong mol phén tir 1a 35,5/0,65=54,5 g/mol = thanh phan tinh thé Z 1a HC1.H,O

DPE THI OLYMPIC TRUYEN THONG 30/4 LAN XXII - NAM 2016
PE CHINH THU'C
Cho NTK: H=1, O=16, Na=23, Mg=24, S=32, K=39, Fe=56, Br=80, I=127

Cau 1: (4 diém)
1. R 1a nguyén t6 thudc nhom A, hop chat véi hidro ¢ dang RHs. Electron cudi cling trén nguyén tir R

c6 tong s lwong tir chinh va sb lugng tir tir bang 3.
a. Hay viét cAu hinh electron ciia nguyén tir R.
b. O diéu kién thuong, cho RH; 1a mot chét khi. Viét cong thuc cau tao, du doan trang thai lai hoa cua

nguyén tir nguyén tb tring tim trong phéan tir RHs, oxit cao nhat, hidroxit tvong tmg R.

o]

, , 2+
2. Gia st c6 thé ciét cau hinh electron cua N1 nhu sau:
i W, W b el e L
- Céch1: 1525 2pastap ad
P T, T I T JLE, T L
. Cach2: 187257 2p 3873 p 3d 4
, | 2+ X . A ~
Ap dung phuong phép gan dung Slater hay tinh nang luong electron cua NI™" v6i mdi cach viét trén
(theo don vi eV). Céch viét nao phu hop véi thuc t&? Vi sao?
3. Cho X, Y, R, A, B theo thir tir 13 5 nguyén t6 lién tiép trong bang tuan hoan, c6 tong sé don vi dién

tich hat nhan 13 90 (X c6 sé don vi dién tich hat nhan nho nhat).
a. Xac dinh sb don vi dién tich hat nhan cua X, Y, R, A, B.
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b. Viét cau hinh electron ctia X*, Y-, A", B> . So sanh ban kinh cua ching va giai thich.

Trong phan tmg oxi hoa — khir, X, Y thé hién tinh chét co ban gi? Vi sao?

4. Trong mang tinh thé ciia Beri borua, nguyén tir Bo két tinh & mang tinh thé 1ap phuong tdm mit va
trong d6 tat ca cac hdc tr dién da bi chiém bsi nguyén tir Be, khoang cach ngan nhit giita 2 nguyén
t6 Bo 1a 3,29 A.

a. Tinh s6 nguyén tir B va sé nguyén tir Be c6 trong 1 6 mang co so?

b. Tinh d¢ dai canh a ctia 6 mang co s& va fkhoois lugng riéng cua Beri borua theo don vi g/cm?®? Biét
nguyén tir khdi ciia B = 10,81; Be = 9,01; va s6 Avogadro N, = 6,022.10%

Cau 2: (4 diém)

1. Biét gia tri nhiét dong cta cac chét sau ¢ diéu kién tiéu chuan (298 K) la:

e

Chét Fe Oz FCO F6203 FC304
AR 4 cal mol-1) 0 0 ~63,7 | —1695 | —266,9
S° (cal.mol-1.K-1 6,5 49,0 14,0 20,9 36,2

Tinh bién thién nang luong do Gibbs (AG?) ctia su tao thanh céc oxit sat, tr cac don chat & diéu kién
chuén. Tur d6 hiy cho biét & diéu kién chuan oxit sit nao bén nhat?
2. Bing thyc nghiém ngudi ta da thu dugc nhiing s6 liéu cta phan tng gitta NO va H, & nhiét do 700°C

nhu sau:
2NO (k) + 2H, (k) — 2H,O (k) + N (k)
N Néng do ban dau H, Néng d6 ban dau NO Tdc d6 ban dau
M) M) M.s™!
1 0,0100 0,0250 2,4.10°
2 0,0050 0,0250 1,2.10°
3 0,0100 0,0125 0,6.10°

a. Xac dinh bac ctua phan tng.

b. Xac dinh hang sb tbc d phan tng.

c. Hai co ché duoc dé xuit cho phan tng trén duoc trinh bay dudi ddy, xac dinh co ché nao phu hop
voi qui luat dong hoc thuc nghi¢m?

Co ché 1:

INO (k) —— N0 (k) nhanh
N,O, (k) + Ha (k) ——> 2HON (k) nhanh
Ky
HON (k) + Hs (k) ——>H,0 (k) + HN (k) cham
HN (k) + HON (k) ——> +N; (k) + H,0 (k) nhanh
Co ché 2:
2NO (k) = N0, (K) Ko nhanh
N,O, (k) + Hy (k) —— N;O (k) + H,0 (k) cham
N,O (k) + Hz (k) — > N, (k) + H,0 (k) nhanh

Cau 3: (4 diém)

1. Dung dich A gém c6 H,SO, 0,05M; HC1 0,18M va CH;COOH 0,02M.

Thém NaOH vao dung dich A dén néng do cua NaOH béng 0,23M thi dung, ta thu dugc dung dich A,
(xem thé tich ctia dung dich A1 bang thé tich dung dich A). Tinh pH ciia dugn dich A,.

Cho Ka,(HSOy) = 10%; Ka (CH;COOH) = 10*7

2. Tinh ndng do cin bing cua cac ion trong dung dich gdm Cu(NOs), 1,0M va NaCl 1,0.10°M.
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Cho cac hing sb bén:
g =10 g =10 Aoo=10t g =10°": g =10

Tri s6 pH cua dung dich bdo hoa magie hidroxit trong nudc tai 25°C 1a 10,5.

Tinh d6 tan cua magie hidroxit trong nudc.

Tinh tich s tan cia magie hidroxit.

Tinh d6 tan cua magie hidroxit trong dung dich NaOH 0,01M tai 25°C

Trén hdn hop gdm 10 gam magie hidroxit va 100 ml dung dich HCI 0,10M tai 25°C. Tinh pH cta
dng dich thu duge (xem nhung thé tich dung dich sau pha trén khong doi).

Cau 4: (4 diém)

/e o W

—In=
Cho F 0,05921g (6 25°C); F = 96485C.mol .

1. B6 tc can bang cac phan Gmg oxi hoa khir sau:
a. CwFeSi+ 0, — Cu,O + Fe;04 + ...........
(phuwong phap thing bang electron)
b. OCI' +I'+H,O — ...+ L+ OH
(phuong phap thing bang ion - electron)
c. Na,SO; + KMnO4 + H,O — ....... Fooeeenn + KOH

d. KI+KCIO; + H.SO4 — KCl+ L, + ......+ H,O
(phuong phap thing bang ion - electron)

2. 0 25°C, hiy cho biét MnO, .4 thé oxi héa ion nao trong s6 cac ion €1 BT -1 g cac gia tri pH 1dn
luot bang 0; 3; 5 (biét cac chat khac nhau déu xét ¢ diéu kién chuan)?
Cho:

E =+LSIVEEL =430V E, | =+LO0SVIE] | =+40,02V.

" Mn<d, Mn 1L 01
3. An mon kim loai thuong di kém véi cac phan Gmg dién hoa. Viéc thép bi an mon tao gi sit trén bé
mit ciling theo co ché nay.

Thé chuan ¢ 25°C:
Fe* g + 2e — Feg E’=-0,44V
Oz + 2H20 +4e — 40H (dd) EO = +0,40V

a. Tinh E° cia phan tng & 25°C.
b. Viét phan Gmg xay ra ¢ hai nira pin va toan bo phan tng, tir d6 viét so d6 pin trén.
c. Tinh K¢ cta phan ung.
d. Phan Gng trén xay ra trong 24 gio c6 thé tao dong dién c6 cudong do 1= 0,12A.
Tinh khéi lugng Fe chuyén thanh Fe** sau 24 gio. Biét oxi du.
e. Tinh E cua phan ting biét:
[Fe**] = 0,015M; pHuia pin phai = 9,00; p(O2) = 0,70 atm.
Cau 5: (4 diém)
1. Hay cho biét cac oxit ctia clo: C1,0, Cl0,, Cl,04 14 anhidrit cta cac axit nao? Viét phuong trinh hoa
hoc minh hoa.
2. Hoan thanh céac phan ting hoa hoc sau:
Na,S,0; + Cl, + H,O — Na,S,05 + H,SO4 —
F, + NaOHioang — L, + KOH —
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3. Hoa tan 0,835 gam hdn hop X gdm NaHSOs va Na,SOs trong dung dich H,SO, du, dun néng. Cho tat
ca luong khi sinh ra hip thy trong 500 ml dung dich Br, thu dugc 500 ml dung dich A. Thém KI vao
50 ml dung dich A, lugng 15 sinh ra tdc dung vira du véi 12,5 ml dung dich Na,S;0; 0,01M. Néu suc
khi N, dé dudi hét Br, du trong 25 ml dung dich A thi thu duwoc dung dich. Dé trung hoa dung dich B
can dung 15 ml dung dich ,NaOH 0,1M.

a. Tinh nf‘mg dd mol cua dung dich Br; ban dau.

b. Tinh % khéi lugng cac mudi trong hdn hop X.
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DAP AN DE THI OLYMPIC 30/4
Cau 1: (4 diém)

1. a. V&i hop chat hidro c6 dang RH; nén R thudc nhom IIIA hoic nhém VA.
THI1: R thudc nhém IITA, — céu hinh e 16p ngoai cung c6 dang ns’np'
Vay e cudi cung co: =1, m=-1,my=+1/2.Man+1+m+m;=4,5 —>n=4
Céu hinh e nguyén tir: 1s22s?2p®3s?3p®3d'%4s%4p’
TH2: R thudc nhém VA, — ciu hinh e 16p ngoai cing c6 dang ns’np’
Vay e cudi cung co: /=1,m=1,my=+1/2. Man+1+m+ms=4,5>n=2
CAu hinh e nguyén tir: 1s2s22p* (N)

b. O diéu kién thuong RH; 1a chat khi nén nguyén t6 phu hop 1a Nito.
Cong thic cdu tao cac hop chat:

Oxit cao nhat:

BN A
/N — O—N %
O o]
Nguyén ttr N ¢6 trang thai lai hoa sp’.
Hidroxit v6i héa trj cao nhét:

H— O~ N

7N

Nguyén tir N & trang thai lai hoa sp.

’ C A 191906323067 4"
2. - Ung v6i cau hinh: 157257 2p"3s73p"3d )

2= 28 -1.0,3=27,7
31 77
S, =-13,0 22 = 104351 eV
223207 28 2.0.85 - 7.0.35 = 23.85
23,85
S E. L =—13.602200 _ o34 eV
. 5
Ziin = 08 21 8.0.85-7.0,35=16,75
| 16,752 ,
S, =130 C gy
230 = 28 _18.1 —7.0.35 = 7.55
—E, =-130222 =861 ¢V
—E, =2E, +SE, . +SE. . +8E, =-40423 ¢V

I I
, , e, T TS b e L, B R 3 [P
A 3 5 L3 L As 2 A =
- Ung véi cau hinh: | P p3d4
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Z54= 28 18.1-5.035 =825
Coyg
—E, =—1360-———=-102.85¢V
el }
2= 28 -10.1 - 14.0,85=5.75 ¢V
—=E, =—13,67"—_ =_3285¢V
=3 ¢ B
—E.=2E_+8E,, +8E. . +0.E_ +2E_ =-403105¢cV

Vi E(l) < E(z) = (1) bél’l hon (2)

Is*2s*2p"3s73p" 3d"

Vay trang thai co ban cdu hinh Ni** phu hop 1a:
3. a) Goi Z 1 sb dién tich hat nhan cua X
=S4 dién tich hat nhan cua Y, R, A, B lan luot
(Z+1),(Z+2),(Z+3),(Z+4)
Theo gia thiét: Z+ (Z+ 1)+ (Z+2)+ (Z+3)+(Z+4)=90

= 716 — e onYi RO A B

S) (€ChH (A (K) (Ca)

b) S*, CI, K*, Ca®" déu c6 cAu hinh e: s"2s°2p"3s73p
Sé lop e giéng nhau = r phu thudc dién tich hat nhan. Dién tich hat nhan cang 16n thi ban kinh r
cang nho.
T
¢) Trong phan tmg oxi hoa — khir, ion S, CI' luén ludn thé hién tinh khir vi cac ion nay c6 sd oxi hoa
thép nhat.
I

I
B 5. —+ 0. ? =4
4. a) SO nguyén tr B trong 1 6 mang co so la: % = nguyén tu.
Vi cac héc tir dién da bi chiém boi nguyén tir Be = s nguyén tir Be 13 8
b) Goi a 1a d6 dai canh 1 6 mang co so. Cac nguyén tir B tiép xtic trén dudng chéo mat mang, nén: 4r

a2

a -
=329 g =405

2
2 A
Khéi lwong riéng:

CMN 89,014 4.10,81

NV (405,10 7) 0,022,107

Cau 2: (4 diém)

= 1,9gam /cm’

Fe ]_::}_ﬂ__,}'u::}
1. 2 (D)

AH| =-03700calmol

AS' =8/ —(S'

Lot =8 }=—1T7calmol "K'

b | =

AG=AH - TAS = —58034cal.mol
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2
Fe+ :1—'[}: — Fe 0,

- 2
AH! =—169500cal.mol
2
AS, =8, o —(28; + =8, }=—-055calmol K"
AGT = AH, - TAS! =—149951, 2 calmol

AH! =—-2060900cal.mol

AS| =8, , —(38 +28 }=-58L3calmol K"
AG! = AH - TAS! = -242672.6 calmol
2. a) Phuong trinh dong hoc c6 dang: v = k.[NOJ*.[H,]”

Thay céc gia tri thuc nghiém vao ta co:

vi=2,4.10° =k.0,025*.0,01"

v, =1,2.10° =k.0,025*.0,005”

v3=10,6.10° =k.0,0125*.0,01”
Suy ra: X=2; y=1.

Vay bac toan phan cua phan tng 13 3.

b) Hing s toc do phan umg 1a: k = 0,384 (mol/l) s
¢) Giai doan cham nhat quyét dinh tc do phan mg:
Theo co ché 1: v =k.[HON].[ H,]

d[-"ld.z:} 1 % k, [NOT —k_[H.][N.O.]=0

k [NOT
2K, [H. ]

SINO.J-

MHONT _ 5% [H.J[N.0. ]~ k.[HON][H, |- k. [HON]HN]= 0

d HN]|
dt

=k [HON]H.]-k.[HON][HN]=0
[HONJ= —k:[N:D:]

(2) — (3) ta duogc: K

k. [NOT

2k [H.]

[HON]=

(1) thay vao (4) ta dugc:

. kK [NOJ
Thay (5) vao biéu thirc v ta duoc 2
Co ché nay khong phu hop véi qui ludt dong hoc thuc nghiém
Theo co ché 2: v = ks.[ N,O,].[ H,]

=k.Ku.[ NOJA[ Hz]
=k’ NOJ.[ Hy]
Co ché nay phu hop véi qui luat dong hoc thuc nghiém

Cau 3.

= KINOT
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1. Vinic H,SO, dién 1i hoan toan nén:
H,SO, — H" + HSO,s
0,05 0,05 0,05
HCI — H" + CI
0,18 0,18 0,18
NaOH — Na' + OH
0,23 0,23 0,23
H + OH — H)O
0,23 0,23 0,23

Dung dich A, : HSO4 0,05M; CH;COOH 0,02M; Na® 0,23M; CI" 0,18M

HSO, | H + SO M
0,05M
0,05-x X X
CH:COOH " H' + CH,COO™ (2)
0,02M
HO ' H' + OH 3)
Ka. ][1_"_; =555 =100 = ,
Ka 10 (1) 1a chu yéu
Ka, . C=107005>10" =44 oua s dién i coa H,O
Xét can bang (1)
Ka. = “_ =10"=x=0,018
0,05-x va pH = -1g0,018 = 1,74
2 Do S 77 hen trong hé xay ra qu4 trinh tao phttc CuCl" 1a chinh:
Cu2+ + CI — CuCl’
C. 1 0,001
C 0,999 - 0,001

TPGH: Cu** 0,999M ; CuCl1'0,001M
Dbanh gia qua trinh tao phuc hidroxo

' + HO < CwOH + H Peacn
C 099
[] 0,999-x X X
I—=][] :
0,999«

— [CuOH " |=x=9,99510 t [Cu - |=0.999 —x =0,999

Cu’" 1a khong dang ké.
Do phirc CuCl’ 13 chinh nén trong hé c6 can bang chu yéu:

cuclr U Cu*  + Cr k = 1028
C 0,001 0,999
[] 0,001-y 0,999 +y

(0,999 + ) vV
0,001y

=107=#
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y =[CI1=1,58.10°M; [Cu*1=0,999M
Va [CuCl']=0,001 - 1,58.10°=9,98.10*M
Tur gia tri Cu** va Cl* tinh dugc, ta co:
[CuCL =B [Cu J[Cl | =1077.0,999(1,55.10 ") = 6,26.10 " M=« [CuCl |
[CuCl, =B, [Cu J[CT ] =10770,999( L5510 "} =3,00.10 "M <= [CuCl' ]
[CuCl J=p.[Cu™ J[C] T =107".0,999(1, 5510 ") = 2,60.10 " M<< [CuCl ]

Ter(( Tt
3, g Me(OH). | Mg* +20H

pH=10,5 = pOH=3,5 = [OH]=3,16.10* (M)
[OH ]
2
b) Tich s6 tan Ks = [Mg*].[JOH]*=1,58.10""

¢)NaOH — Na' + OH

—[Mg* ]= = 1,58.10 °(M)

0,01 0,01 M)
Mg(OH? "' Mg + 20H
[1 S S 0,01 +2S (M)

Ks=[Mg*].[JOH*=S(0,01 +2S)*=1,58.10""!

= §=1,58.107 (M)

d) S6 mol Mg(OH), = 0,1724 ? (0,01/2) mém HCI bi tring hoa hét theo phan ting
Mg(OH), + 2H'* — Mg* +2H,0

Xem thé tich khong d6i = 100 ml thi ndng d6 Cy,>* = 0,05M

Khi d6: Mg(OH), - Mg* + 20H

[1 s S*+0,05 28
ViKs<< = Coi: S” + 0,05 = 0,05

SExln
= [OH ]:J\. :J]”\x]]]_
KS — [Mg2+][OH-]2 [ l[} ] S0, 03
=pOH=475=pH =925
Cau 4:
1. a) CuFeSy + O, — Cu,O + Fes04+........ (thing bang electron)

=1.78.107( M)

> JCu,Fe5, —3 Fe + 6Cu+ 3xS+(12x+ 14)e
(Gx+7) | O de 20
6CU2FCSX + (6X +7)02 — 6CL120 + F€304 + 6XSOz
b) OCI" +I'+ H,O — ......+ L + OH" (ion — electron)

Ix | OClI" +H,O +2¢ — ClI" + 20H"

1x I — L+ 2e

oCl' +2I' + H,O - CI" +1,+OH"
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¢) Na,SO; + KMnO; + H,O — ....... Freeeens + KOH (ion — electron)

SO™ ¢+ 20H — SO° + HO + 2¢
3x ! 2

5o | MnO, + 2H.O ¢ 3¢ — MO, +4OH
3Na2803 + 2KMIIO4 + HQO — 3Nast4 + 2M1’102 + 2KOH
d) KI+KCIlO; + H,SO4 — KCI + I, +......+ H,O (ion — electron)

2 > 1L+ 2

3x

1 Clo, + oH" + 0oe = Cl + 3H.O
X -

6KI + KC103 + 3HZSO4 g 3KZSO4 + 312 + KCI + 3H20
MnO, + SH' + 3¢ — Mn® + 4H,0

2.

0,0592  [Mnd T

E_E', - ]g[ I[]}_]FII ]
3 [Mn™]

E, . . =+L5IV=E’ =+ 1.30V:

pHZO, ndd, Ma Ol
- ~ : E' =+ 1,08V E'  =+0,02V

Nhu vay: MnO, oxi hoa dugc ca CLLBr.T Fus 11

E! =+1,23V = MnO - 1-
pH=3, "™ " chi oxi hoa dugce Br,1

—
W

104V = MnO. , )
chi oxi hoa dugc 1

3. a) Bl = Ephai - B = 0,40 — (-0,44) = 0,84V

b) Phan ing xdy ra ¢ hai ntra pin:
Trai: 2Fe — 2Fe*" + 4e
Phai: O, + 2H,O + 4e — 40H"
Toan bd phan ung: 2Fe + O, + 2H,0 — 2Fe*" + 40H
So db pin: -Feg | Fe*" || OH | O, C(r) +

¢) K = [Fe* [OH]"/p(0,)
AG'=-nFE' =-RTIhK »K=57.10"

d)Q=n.F=1t=10368 (C).
n.=Q/F =0,1075 mol

—m, =(01075: 2050 =301 (g).

£ o_pe _0.0592 [Fc’"]:[cj}ll i

. g
0 n P,
pH = 9,00 — [H'] = 10°M vi [OH] = 10°M
Thay E° = 0,84; p(O.) = 0,70 atm; [Fe*'] = 0,015M; n =4 vao (1)

00592 0,015010 )
LE -84 20592, 001500 )
" 4 h 0,7

(1

— E= LI585V

Cau 5:
1. Céc oxit tuong ng:

uigeli.xyz

Trang 41



uigeli.xyz
e CLO la anhidrit cua axit hipocloro HCIO
e ClO; 14 anhidrit hon tap cua axit cloro HCIO, va axit cloric HCIOs,
e Cl,Og 1 anhidrit hon tap ctia axit cloric HCIOs va axit cloric HCIO,
Phan rng minh hoa:
CLO + 2KOH — 2KCIO + H,O
2ClO; + 2KOH — KCIO, + KCI0O; +H,O
CLO¢ + H,O — HCIO; +HCI1O4
2. 4Cl, + NayS,0s5 + 5H,0 — 2NaHSO, + 8HCI
Na,S,0; + H,SO4 — S + SO, +Na,S0O,4 + H,O
2F, + 2NaOHoang — 2NaF + OF, + H,O
3L, + 6KOH — 5KI + KIO; + 3H,O
3. a) Tinh ndng d6 dung dich Br:
Céac PTPU xay ra:
HSO; + H" — H,O + SO, (1)
x mol x mol
SOs* + 2H" — H,0 + SO, (2)
y mol y mol
Br, + 2H,O +S0O, — SO + 2Br + 4H" 3)
3 + B, —» Iy + 2Br 4)
Iy +2S,0," — S,0¢" + 3I (5)
H" + OH — H,O (6)
Ta ¢6: nnwon = 0,015.0,1 = 0,0015 (mol)

— My @smidaa) = 0,0015 (mol)

- nH' (500ml ddA) = 0,0015.500/25 = 0,03 (mol)

7 My 5 =0,03: 4= 0,0075 (mol)
Ta cé: NS0 =0,0125.0,01 = 1,25.10% (mol)

i omiaan) = 1,25.107. %2 = 6,25.10” (mol)

70 oomiaan) = 6,25.105.500 : 50 = 6,25.10* (mol)

>0 @ = 6,25.10" (mol)

Vay: s6 mol Br ban g = 0,0075 + 6,25.10* = 8,125.10° (mol)

Cw(Bry) = 8,125. 10%/0,5 = 0,01625 (M)
b) Tinh % khdi lugng cac mudi trong hdn hop X (0,5d)

Goi x va y lan luot 13 s6 mol ctia NaHSO; va Na,SOs

— Mygnnp= 104x + 126y = 0,835 (I)

Tt phan tng (1), (2), (3) ta co6:

S6 mol SO, = 1/4 s6 mol H' (soomi aaa) = 0,03.1/4 = 0,0075 (mol)

— x+y=0,0075 (I

Giai (I) va (IT): x = 0,005; y = 0,0025
%NaHSO; = 62,27% ; %Na,SO0; = 37,73%

TRUONG THPT CHU VAN AN — PAK LAK
Cau 1: (4 diém)
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1. Cho hai nguyén t6 A, B dimg ké tiép nhau trong bang hé thong tuan hoan c6 tong sé (n + 1) bang
nhau: trong d6 sb luong tir chinh ctia A 16n hon s6 luong tir chinh ctia B. Tong dai s6 cua 4 s6 luong
tir ctia electron cudi cung trén B 14 4,5.
a. Hay xéac dinh bo 4 s6 luong tir ctia electron cudi cung trén A, B.
b. Hop chit X tao bdi A, Cl, O c6 thanh phén phﬁn tram theo khoi luong lan luot 1a 31,83%;
28,98%:; 39,18%. Xac dinh cong thiuc cua X.

2. So sanh, c6 giai thich: d¢ 16n goc lién két ctia cac phan tir:
a) CH4; NH;, H,O.
b) H,O; H,S.

Cau 2: (4 diém)

Cho céc phan ung sau voi cac dir kién nhiét dong cta cac chat ¢ 25°C:

con, =+ ]]_. ramuam.4 8 —]]_.[ )
Co, H, Co H,0
AH', (KT mol) —393,5 0 -110,5 —241,8
S/ mol) 213,6 131,0 197,9 188,7
a. Hay tinh A, , AS"q va AG" s, clia phan tmg va nhan xét phan tmg c6 tu xay ra theo chiéu thuan
¢ 25°C hay khong?

9 -0

b. Gia st AH" cua phan ung khong thay ddi theo nhiét d6. Hay tinh AGon cna phan (ng thuén &
1000°C va nhan xét.

c. Hiy xac dinh nhiét ¢ (°C) dé phan tmg thuan bét diu xay ra (gia st bo qua su bién di AH -AS’
theo nhiét do).

CAu 3: (4 diém)

1. Chuan d6 mot dung dich CH,COOH 0,1IM b?mg dung dich NaOH 0,1M. Khi ¢6 50% luong axit
trong dung dich duogc trung hoa thi d6 pH cua dung dich thu dugc 14 bao nhiéu? Biét axit axetic c6
K =18.10"

2. Tinh pH cua cac dung dich sau:
a) dung dich HCI 2-107 M,
b) dung dich KOH 23107 M,

Cau 4: (4 diém)
1. Can bang phan tmg sau theo phuong phap ion-electron:

o KMnO, +K.SO, +H.0 - Mn0O, +K S0, +KOH
p. HS +KMnO, +H.50, »S4 <747+ H0
. H0,+KMnO, + H.S0, -0, + 74727

2. Hay cho biét truong hop nao sau day co xay ra phan tng?

Biét l'~.|.| 4l =l'i2[1'.]'.l{.l| 21 =1.36(v)
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a. Cho dung dich ¥M10s {35 dung dich HCI 6 didu kién chuan.

b. Cho dung dich KM1O: 1\ vao dung dich HC1 0,01M.

(coi ndng do cac ion khic déu bang 1M)
Ciu 5: (4 diém)

Hoa tan m gam KMnO, trong dung dich HCI ddc du dugc dung dich A va V lit khi D (dktc). Pha
loang dung dich A dugc 500ml dung dich B.

- Pé trung hoa axit du trong 50ml dung dich B can dung vira ¢u 24ml dung dich NaOH 0,5M.

- Them A2NOs gy va 100ml dung dich B dé két tha hoan toan ion clorua thu duoc 17,22 gam két
tua.

a. Viét phuong trinh hoa hoc ciia cac phan tmg xay ra.

b. Tinh ndng d6 mol/lit cac chat tan trong B.

c. Tinh m, V va thé tich dung dich HCI 36,5% (D = 1,18g/ml) d4 dung.
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TRUONG THPT CHU VAN AN - PAK LAK
Cau 1: (4 diém)
1.a) Dé cho A, B dung ké tiép nhau trong bang hé thong tuan hoan ¢6 tong s6 (n + 1) bang nhau,
M4 > g = cau hinh ngoai ciing:

|Az(n+1)s
|1§ np”

b

== n=:

h

::>t1-l-l—::—‘-.

, [1:—'-.J:|:'_[I‘.:|:'_:-2:l
Vay b 4 s0 lugng tur cua A ( 2

)

1=3l=l.m=ls=-

13| —

[
B( )
. A , , £, 4. K.ClO
b) Goi cong thirc cua hgp chatla ¥
JLAF ZE9% 3908
= XIviZ= : : —

[:1:3

9 355 e

Vay cong thirc cta hop chit 1a KCIO,

5 o CH.=NH, =H.0

Giai thich:
H

o b
: H i H/ H/ \H

S cap e chua tham gia lién két cang nhiéu cang day nhau, goc lién két cang nho.

b. H:O = H:S

Giai thich: Vi d6 am dién cia © >S5 d6 4m dién cta nguyén tir trung tdm cang 16n s& kéo may cua
d6i € lién két vé phia n6 nhiéu hon lam ting do 16n goc lién két.
Céu 2: (4 diém)
AHY LAST s AG

a.
Pt phén ﬁ‘ng: L'[':l_. —]] (ZH_'[':I—]]_.[':I
oo M =[AH" o A [ AR Al
—{—110,5-241.8)—(-393.5)=41.2KJ / mol
AS'L :[S'f_ oo +5 0 ,:I—I:SI:,_._ , :|:—'-2_l mol
AGY, o =AH"_  -TAS" =41200-298x 42 = 286841/ mol
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AG =0 . A X P A
\% Bt nén phan tmg khong tu dién ra theo chiéu thuén ¢ 25°C.
AG,  AG, R -
— = '+ AH I:l I:—l I,}
b. Ap dung cong thuc: Iy L
Thay s6 tim ra
AG" 1 = 1273] 28684/ 298 + 41200(1/ 1273 -1/ 298) | =-122661 / mol

Vi A0 <0 ey phan tGmg tu dién ra theo chiéu thuén & 1000°C.

¢. Dé phan ung ty dién ra theo chiéu thuan thi:

T = AH/AST =41200/ 42 =980.95K 0 g 707.95°C

Céu 3: (4 diém)

1. Xét 1 lit dung dich “H:COOH o 1M, s6 mol CH:COOH pan dau 14 0,1 mol.

CH.COOH + NIE_‘IO -  CH.COONa + H,0
0,05 — 0,05 0,05

Thé tich dung dich sau thi nghiém ! *%-3=15 ()

CH,COONa - CH,COO0  + Na*

0,05 - 0,05 0,05
CH,COOH UHE  CH,COO  + H°
0,05 0,05
X X X
0,05 -x 0,05 +x X
XX+ 0.05)
K =%:Lx.m 5
Ta co: 1.5
= x=2.7.10" 3 pH=lz(2.7.10 ) =4,57

2. a) Vi dung dich HCI ndng d6 qua bé nén ta xét cic qua trinh:
HCI - g + CI

H,O0 f{iH H

[ l=[m ], <[] =[]

H |

+ OH
.[n]] :I

:[11' | —z.m'[n']—ln'-:n

[11' :|=2.ln
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. X N B S R R S ER T
Gidi phuong trinh trén ta c6 nghiém [ ]

pH = 6,62

(nhan), loai nghiém am.

b) Lap luan tuwong tu cau 1:
[OH |=28510"M
pOH=6.545= pH="7.455
Cau 4: (4 diém)
1. Danh cho ban doc
9. q MnO, +H —Mn < ClL+H.O 1)
Puogc hinh thanh tir cac ban phan ung sau:

MnO, +8H" + See——=Mn"" +4H.0 E!

%l Nin
Cl, + 2e——=2(l ES L
O diéu kién tiéu chuén ta co:

By =B . —E!  =L32-136=016(v)

s i Ep 20=AG =0 o 1a ok . A A
Nhan thay ¢ ’ nghia la c6 xay ra phan ung (1) theo chiéu thuan.
p, MO, +H +Cl - Mn~ +Cl +H.O )

MnO, +8H' + See==Mn*' +4HO E_

Cl, + 2e=—=2C1 E

"L 2000
O diéu kién bai toan ta co:

0,059, [Mno, (1]

L, .=k .4 lg -
Mo M e A 507 [
=[,52 4 I:I'IiiL}lgl'”'”l. =1 33120v)
hl
L0590
I L L
2 e ]
L34 0, 055 . l R
2 o0l
Khi d6 ta co:
L, =1':~_|.. - —lf_l . =332 4T ==0,147(v)
A By c0=AG, =0 o ., . \ A « i
Nhan thay nghia la phan tng (2) khong xay ra theo chi€u thuan, ma xay ra theo

chiéu nghich.
Céu 5: (4 diém)
a) Cac phuong trinh phan ung:
2KMnO, < 16HCT g — 2MnCl, +2KC1 =501, +8H.0

(1
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Dung dich A chtra KCI, MLy 3 HCI du = dung dich B chwa KC1, MPCL va HClL
« Trung hoa axit trong B bang NaOH:
HCT +NaOH — NaCl +H .0 @)

* B tac dung voi AZNO; ;.

AgNO, + HCl — AgCl L +HNO, @)
ASNO, + KCl— AaCl d +KNO, 5)
"':l.-r‘\:'__".‘_. '__}"3.1-' _".‘_. ‘\
2AENO, + MnCl, —»2AsCHL +Mn(NO, ), ©)
Dit s6 mol HCI, KCI trong 50ml dung dich B 1an luot 13 x, y (mol).

Theo phuong trinh phan tmg (1): """ ~ "1~ ¥ mol
- _ _ 15— o, =, 24M
Theo phuong trinh phan tmg (2): * = Mt = Mo =0.0220.5=0.012 o) 7
. n,. =2x My, = Moy = 2¥

Theo 100ml dung dich B: "1 mol; mol
Theo phuong trinh phan rng (3)-(4)-(3) :

n =My + Ny + 20,

= X+ v+ 2 2v=1T. 220435 =0,12 mol

= X+ 3v=0.00 mol = ¥= 0.016 mol
Vay ndng d6 mol ctia cac chit trong B 1a:

= Chukan = Cominma,y = 0-32M

My =000 oo =10v=010

Theo (1) ta co: ™" KW 300 rmi ddB ' mol

—Dm=mg, . =0, 16 [38=2528

ban & gam.
n :le.‘. =0.4 . S mm
2 mol = ¥ =02 224 =890 p5¢
TRUONG THPT CHUYEN BAC LIEU - BAC LIEU
Cau 1.
1. Silic ¢6 cdu tric tinh thé giéng kim cuong.
a. Tinh ban kinh nguyén tir silic. Cho khéi lugng riéng cua silic tinh thé bang 2.33g.cm ™ : khéi luong
mol nguyén ti ctia Si bing 25 1gmol
b. So sanh ban kinh nguyén tir cta silic v6i cacbon (& =770y 3 oi4i thich.
2. Sur dung thuyét VB hay viét cong thirc ctia phan tir 0, va G, Nghién ctru tinh chat caa 0, va &

nguoi ta thu dugc cac két qua thyc nghiém sau:

Phén tir | Ning luong lién két, kJ/mol | D6 dai lién két, pm | Tur tinh

0, 495 131 thuan tir
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G, 620 121 nghich tur
a. Két qua thuc nghiém nay c6 phii hop véi cau tao phén tir dua ra bai thuyét VB khong biét ring:
E frong C.H, =ol3kl mol B._. frong C,H, =812kl 'mol 05 B trong H.O, =142kl / mol

b. St dung thuyét MO hiy giai thich két qua thyc nghiém thu duoc.
Lién két hoa hoc

Cau 2.

1. Su phan hity axeton dién ra theo phuong trinh:

CH.COCH, »C.H, +H, +CO
Theo thoi gian phan tng, ap suat chung ctia hé do duge nhu sau:
t [phut] 0 6,5 13 19,9
p [mmHg] 312 408 488 562

Bang phuong phap giai thich hiy chimg t6 phan tng 13 bac 1 va tinh hang sd toc do.

. INOC] ING =+
2. Thuc hién phan rng: : : 2

a. Ban dau cho vao binh phan tng NOCI, thuc hién phan tng ¢ 300°C. Khi hé dat trang thai can
bang thdy ap suét trong binh 1a 1,5 atm. Hiéu suét ciia phan tmg 1a 30%. Tinh hang s c4n bang ciia phan
ung.

b. O nhiét d6 300°C, phan tng c6 thé tu xay ra dugc khong? Vi sao?

c. Thyc hién phan tng va duy tri ap suat ciia hé phan (mg & diéu kién dang ap: 5 atm. Tinh phan
tram s6 mol cta cac khi ¢ trang thai can bang?

d. Mot cach can than, cho 2,00 gam NOCI vao binh chan khong ¢ thé tich 2,00 lit. Tinh 4p suét
trong binh ltic can bang & 300°C.

Cau 3.

1. Tron 100ml dung dich A2NOs 5,010 M y6i 100ml dung dich NaCl 0,10M & 25°C duoc dung dich
A.

a. Tinh thé ctia dién cuc Ag nhiing trong dung dich A, biét

Ko =2510" E. =08V
sl va

b. Thém vao dung dich A 100,00ml dung dich Na,$,0, 0,20M. Két tua AgCl tan hoan toan tao

- Ag(S.0.) | . _ . . :
thanh ion phirc [ 8155 | va thé cua dién cuc do dugc 1a 0,20V. Tinh hang s6 tao thanh tong hop

B coaion phtc.
Céc qua trinh phuy c6 thé bé qua.

Fe(NO;) Pb(NO;, ) Zn

2. Dung dich A gdm 2 o,10M; 2"NO g 01m,

a. Tinh pH cua dung dich A.

+0,05M;

b. Suc khi 'S vao dung dich A dén bao hoa ([''-3]= 10

tach ra tir hon hop B?

M), thu duoc hdn hop B. Nhitng két tia nao

Fe'' + HO==FeOH" +H " lg*p =-2.17

Cho:
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Pb™ +H.O&==PbOH +H" lg*3 =-7.80

Zn” - H.Oe==7n0H" +H" lg*}, =890

lil'_ o =0.771 v E., =014 v: E). . —-0.126 v
G 25°C . 2.3!33&:[-][1 =0.05921g
PR, o =2000pk o =2Lopk, o =17.2

(PKs =—18Ks ysi Ks 1a tich sb tan).
PK s =7020pK o = 12,90
PK ., =224PK oo, =370
Cau 4.

1.

C6 hai binh chtra dd HNO; lodng cting nong do ciing thé tich. Ngudi ta cho vao binh thir nhit mot
luong kim loai M, vao binh thi hai mot luong kim loai N. Ca hai kim loai déu tan hoan toan va & hai
binh déu thoét ra khi duy nhat NO c6 thé tich bang nhau trong cung diéu kién. Sau d6 nguoi ta 1am
hai thi nghiém:

Thi nghiém 1: Méc ndi tiép hai binh rdi dién phan thi thay khdi lugng kim loai bam & catdt binh thir

nhét so véi binh thit hai ludn ludn 1a 27/14.

Thi nghiém 2: Tron hai binh lai rdi dién phan cho dén khi khdi luong céc dién cuc khong doi nia thi

théy tiéu hao mot dién lugng 7720 Coulomb va hi¢u s6 khdi luong hai dién cuc 1a 6,56 gam.

a) Tinh khdi luong ban dau ciia mdi kim loai, x4c dinh N, M. Biét rang dién phan c6 vach ngin, dién

cuc tro khdi lugng céac dién cuc béng nhau va tit ca cac qua trinh H% = 100%.

HNO

b) Viét phwong trinh phan tmg xay ra trong qua trinh hoa tan kim loai. Néu ban dau dung dung dich

s 1M (lodng) dé hoa tan 2 kim loai thi tong thé tich can dung 1a bao nhiéu?

2. Can bang cic phan tng oxi hoa khir sau bang phuong phap thing bang ion — electron.

a C H., +~KMnO, ~ . —CH. (OH), +KOH -
p, CES, +M(NO, ). < K.CO, »K.Cr0, +K.MnO, K80, = NO + €O,

Cau 5.

1. Nung hdn hop A gdm sit va luu huynh sau mot thoi gian duoc hdn hop rin B. Cho B tac dung véi
dung dich HCI du, thu dugc V1 1it hdn hop khi C. Ti khéi ciia C so véi hidro bing 10,6. Néu dét
chay hoan toan B thanh Fe,05 va S92 can V2 1it khi oxi.

a. Tim twong quan gia tri Viva V2 (do & cung diéu kién).

b. Tinh ham lwong phan trim cac chét trong B theo Viva Va.

c. Hiéu suét thdp nhét ctia phan tng nung trén 14 bao nhiéu phan tram.

d. Néu hiéu suat ctia phan ing nung trén 1 75%, tinh ham luong phan trim cac chét trong hon hop B.

ChO blét S=32Fe=50_0=| I'"'..
2. ©10: 13 chét hoa chat dugc dung phd bién trong cong nghiép. Thyuc nghiém cho biét:
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a) Dung dich loang CIO, trong nudc khi gap anh sang sé tao ra HCl, HCIO;

b) Trong dung dich kiém (nhu NaOH) ClO; phanh chong tao ra hdn hop muébi clorit va clorat natri.

c) Clo, duoc diéu ché nhanh chong bang cach cho hdn hop KC]O-‘, H,C0; ga¢ dung véi H,S0,
loang.
d) Trong cong nghi¢p Clo, duoc diéu ché bang cach cho NaClO; 4 dung voi S0, ¢6 mat H,50,

4M.

Hay viét phwong trinh phan tng va noi rd d6 1a phan Gmg oxi hoa — khtr hay phan tmg trao d6i? Tai
sao? (phan tich tung phan ung a, b, c, d).
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TRUONG THPT CHUYEN BAC LIEU — BAC LIEU

Cau 1.
1.a. Tir cong thuc tinh khéi lugng riéng
D=M v S(s281)(2.33.6.02.107) = 16,027 an

a=54310"cmd =a3 =5.43.10 " 1.71=9.39.10 "em .

b

Ban kinh cta nguyén ti silic 1a: T =4/ 8= LIT.10 em,

b. Co6 " (0.1 17nm ) > (0.077nm) . Didu nay phu hop véi quy luat bién doi ban kinh nguyén tir trong
mot phan nhoém chinh
0, va & theo thuyét VB:
LA LR
—— L ] — L ]
C=C :0=0:

Két qua thuc nghiém:

2.a. C4u tao phan tu

Phdn  Ning luong lién két, kJ/mol D¢ dai lién két, pm Tur tinh

tu
o, 495 131 thuan tu
C, 620 121 nghich tur
C,H, E. =615
C,H, E. =812
H,0, E,, =142

- Phan tr ©2: Theo VB, hai nguyén tir C lién két véi nhau bai lién két 4, nhung ning luong lign két

thye nghiém 13 620, bé hon so voi Fe-c =812

hop.

va gin bang v6i Fc-c =013 Do @6 bac lien két khong phu

- Phan tir ©:: phi hop vé mit ning luong lién két nhung theo V, phén tir 0, khong con electron doc
than nén khong giai thich dugc tinh thuan tir cia 0,

O

b. Theo thuyét MO, ciu hinh electron cia phan tor ~2 va S lan luot la:

0, (o) (o ) (o) (o ) {on, ) (m) () () ()
Coifo ) (o ) (on V(o ) (n ) (m)

- b6 boi lién két cua phan tur C, hay 0, ¢éula 2. Pidu nay phu hop véi thuc nghiém.
- V& mit tir tinh, C nghich tir con 0, thuan tir cling phu hgp véi thuc nghiém.
- Su ¢6 mit cua hai electron & MO phan lién két trong phén tur O: 1am cho lién két d6i O =0 tr& nén

1A 1A 1A ans (C— Cd(O=0)=d(C=0C)
kém bén hon so vai lién két @61 € =C cho du d ) <d(C -

Cau 2.
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1. Dé chung minh phan tmg phan hiy axeton 1a bac 1 ta sir dung phuong phép thé cac dir kién vao
phuong trinh dong hoc bac 1 xem cac hang sb téc do thu dugc c6 hang dinh hay khong.

- Vi 4p suét ti 1& voi nong d6 nén trong phuong trinh dong hoc, ndng d6 axeton dugc thay bang ap
suat riéng phan.

- Goi Po 13 4p suét dau cua axeton:
CH.COCH. — CH, + H, + CO
t=0 p,
t p,—X X X X

- Ap dung chung cua hé la:

p=p,—x+3ix=p,+2x

::>_\'=_P:Ip' =p,—X=p, _P:P' :-“l"'uq—F"

- Hang s6 toc do ciia phan tung 1 chiéu bac 1 1a:

-X t Jp,-p

1 232 L
k= —Ih——=—=257.10
oA 332408 (phl:ltil)
k=Ltim—=212 _as500° |
3 3312-488 (phut )
T '; - .
.::lL}ngJ“‘"I.ﬁ-l_-rﬂ:"'j?'l”" 1
Yo — b ;-
T T (phut )

- Ta thiy cac gia tri cia hang s6 toc do khong doi. Vay phan tng trén 1a phan Gmg bac 1.
- Hang s6 toc do cuia phan tng:
l

b

(K, +ky +k, )= S (257007 42,5510 % 42,

b

k=

h

7.10°7)

=2.56.10 : (phl,ltil)

2. a. Phan ung:
2NOCl,, Hi  2NO + Cl,

X —2a 2a a

suy ra tong &p suit cua he; X ta=1>

Ta co: @ =0.196 3 x =130 =K, =0.036
b. Tacé K <1 suyra InK <1 ngn AG" >0 Vay phan tmg khong tu xay ra.

¢. Ta oo Ke=0.036 g K =T.00L107 (03 Ky =K (RT)
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Coo=P/RT=5/D.082.573 = 0,106

Phan ung:

INOCL,,  HiEg  2NO,, + Cl

0,106
0,106 —2a 2a a
; A, 2
‘l'['—‘l}\:}\'_ =7 66l 107
RS

Suy ra (0,106 - 2a)

Véy a= 0.01 1 .
Phén tram NOCI: 71,8%; €L2:9.4%: NO . 18 8%,
d. Phan tng

2NOCLy, g0 2NO, + Cl,
0,717
0,717 -2a 2a a

a.f 2a }:
[ - - :KI. =1 035
TIT-2af

Ap suét trong binh khi h¢ dat trang thai can bang 13 0,842 atm.
Cau 3.

l.a. * mol; n, =0.01 mol
Phéan tng: Ag' L I > Agl
Ban diu 5.107 0,01
1 - 5107
- _.l|':|
[l ]=2—=2510"M
- |:|_":|
- '_ a8 i 10
S[ag )= e =220 00w
- [ar] 2507
E. . =E'  +0059a[Ag |
=080+ 0059120 " =033 \V
n, ., =002
e mol
I,Dhan AfCl + 2NaS,0, = [Ag(8.0.).] + NaCl
ung: 273
mol 5.107 10 5.107
w7 Ao .
=[Ag(s.0.). =2 =160
oot (.30 M
uigeli.xyz
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E_ . =0.2=08040059g[Ag" |=[Ag" |=6.77.10"

Nong do A" 14t bé nén c6 thé coi toan bd AL ndm trong phuc chat.

750" ta0 phire = 2510 =107 ]
n. . . _ —
07 tyr do trong dung dich = 02— 0.01=0.01 1)
I:S:H ]:”‘”} — 333102
- |:| k] M
Az 02507 [Ag(s0) ] i
[-“*glﬂ_” Lo L67.10° .
B. = = —=== — = =7.4.10"
I:"\:-__T' I.[S:H [ 67710 (353.007)
Fe'' + H.Og==FeOH +H" *B =10""
2.a. ¢ : b (1)
Ph +H.OF—=PhOH" +H *}{ =10 "
) ) ()
Zn H.O—=7/n0OH +H *p =10""
' 3)
H.O——=0OH -+’ K =10"
=10 @
] ). * ) Tl * NS s + ., v
So sanh (D= (2)70.C =276 B K, — tinh PHa theo (1):
Fe* +H,0 T FeOH> + H  *p =10"" (1)
C 0,05
[] 0.05-x x X

I:]]' _|:?~;:I’II_I‘J[5.-“' M —>[‘I“=]."ﬁj

b. Do 1I e i Fe =0.771 \V4 = 1 HE = o141 V nén:
} 2Fe3+ + HZS - 2]_:‘62"' + S \L + J2H' K - 103..1H
0,05
- 0,05 0,05
2/ Pb2+ —+ HZS e PbS ‘L + 2H+ K: — 10[\._[\.:4
0,10 0,05
- 0,25
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3/ zn* + HS = 7Sl + of K,=10""
4/ Fe¥ + H,S <= FeSl + 2H' K,=10""
K5 va K nhe, do d6 can phai kiém tra didu kién két tia cia ZnS va FeS:

Vi moi truong axit

_}L-f"l =L.r"| =I:I-I:Ill:l M; L.l- =L.|. =L.|- =I:I-I:I:TII:I M-
péi voi 125, do K=K =107 1he — nho nang phan li cua H,S trong moi truong axit khong
dang ké, do d6 chip nhan
H |=C,_ =023 / .
[ =5 M — Co theo can bang:
HSe=§ +2H K K =I0""
H.5 Co
C. :]x;:.]x;:_-[ '_].:ln : : -=10
EM (0.25)
N LU A I I L1
Ta co: s " sl khong xuat hién
Lok, . —Fes
Tuong tu: s " i : khong tach ra.
Nhu vay trong hon hop B, ngoai S, chi c6 PbS két taa.
Cau 4.

1. Céc qua trinh oxi hda khur x4y ra nhu sau

M —> Mm+ + me
X mx (mol)

N - Nn+ + ne

y ny (mol)
Vi thé tich NO sinh ra trong hai thi nghiém bang nhau nén ™ =1 (1)
Mx 27
Ny 14 @)

Khdi luong catot binh 1 va 2 luon ti 1€ 27/14 nén ta lai co:
Tron hai binh lai r6i dién phan thi khéi lugng binh chénh nhau chinh la khdi lugng kim loai bam trén

catot: Mr 4+ Ny =030 3)

Dién luong tiéu hao 7720C nén sé mol electron trao doi 1a

w7
[

n=mx+nv=——_=10,08
’ T GRA00 4)
Giai hé (2) va (3) ta c6 khéi lugng ciia M 1a MX=%32 gam va khéi lugng ciia N 1a Y =224 gam
0,04

my =y =0y =v=—
T (1) va (4) taco m
Thay X, y vao Mx, Ny ta dugc M=108m y3 N =56n
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m=LM=1058Ag)
n=2N=[12(Cd)
b. Phuong trinh phan tng:
3Ag + 4HNO, —3AgNO, + NO+ 2H.0
JCd +8HNO, - 3Cd(NO, ), + 2NO +4H,0

Téng thé tich HNOs can dung 1a 106,67ml
3C H,, < 2KMnO, +4H.0 —3C H. (OH), + 2KOH + 2MnO,

2.a
b Cr.O, +15Mn(NO, ). + 20K.CO,
—r EK:L'H'F_ —JK:SE'F_ - l:?}i::"w{tli'ﬁ_ + 30N+ EIH.'['F:
Cau s
1 Fe + 5——Fels

Thanh phin B gdm c6 F¢5:F¢ va ¢6 thé ¢ S.

FeS + 2HC1 — FeCl. + H.8
Fe + 2HC] - FeCl. + 1.

H H

Vay trong C ¢6 125 va M2 Goi x 13 % cita M2 trong hén hop C.

(2% 34{100—x )}/ 100=10.62=212— x=40%

c, H.=40% I; H:8=60%

Vay trong theo s6 mo

a) Bdt chay B:
4Fe5 + 70, =2Fe. 0, +450,
4Fe+ 30, =2Fe.0,
S+0,=80,

s , TV ST A =N
Thé tich O dét chay FeS 1a; [*¥1 /17T 4= 21V 120

(2V

s , S/ A=Y 0
Thé tich O débt chay Fe l1a: I3 ) =0V, 120

Téng thé tich O dbt chay FeS va Fe la: -1 ¥ /20 =0V 120 =270 120

2 1 2T M=V — L3Sy Fo> N7
Thé tich O dét chay S la: = 27V 2= Vam ks, fyay Vo 2135V

ar

Vi %88 %100

J

keSS = —

} iXY

L B8+ T 56432V, - L35V

b) 5 5 i '
- 5280V, 165V,

(1]

TRV L 32(V. L3SV VLV

AT

viFe 3 X30x1000 g5y
nle=— = 1]

R(V.+V) V.4V

uigeli.xyz
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A2V, —L35V <100 100V, — 135V,
B2(V. 4V VeV

I.I|S =

¢) Néu du S so v6i Fe thi tinh hiéu suat phan ung theo Fe. Truong hgp nay H=00% Néu du Fe so v6i S
tinh hiéu suat phan ung theo S. Truong hop nay H>060% Vay higu sudt thap nhat ciia phan ing nung
trén 1a 60%.

d) Néu H=75% ¢6 nghia la Mres =305 dur. Mres gy 18 3Vi /9

Vay " ty1evei V73,
00 Fes = :1_H|3‘-,;:Hﬁ__ _ :"I_NIII'\.:': 6 T
75.2v, + 2= 8LOV,
' 3
i ]'.L" = jj_;”"r: — j?__..'\ 1
ROV,
PSS =100 — (64,7 + 27.45)=T.85%

5.2, 2) 0C10. + 3,0 = HC1-SHCIO,

(CI+35e— 1)

Dbay 1a phan g oxi hoda, tu khi vi cr trong ClO: Vira 1a chét oxi hoa ! vira la chat

(CI* = €I +¢]
khfrl'L o cl

by 2C10. = 2NaOH =NaCl0, +NaClO + H.0

Ban chat ciia phan tmg ndy twong ty ban chat phan tng a) trén.
2RCIO, - H.CL0, < 2H 80, =2C10, < 2KHSO, 200, = 2H.0

c) ~
Day cling 1a phan tng oxi hoa khu, trong d6

CI” trong KCIO; 13 chit oxi hoa (C17 e =1 grong CIO2)

C" trong H:©04 1a chdt khir (€ = €7+ ¢ trong €©2)
d) INaClo, -850, « H.S0, =200, + 2NaHS0,

Trong phan g oxi hoéa khur nay, cre trong NaClO; 13 chat oxi hoa; s trong S0O: 1a chét khir (
RS T I trong NaHSO, ).
] TRUONG THPT CHUYEN LE QUY PO —- KHANH HOA
Cau 1: (4 diem)
1. O trang thai co ban, nguyén tir nguyén t6 X, Y, va Z c6 electron cudi cuing ddawsccj trung bang
bbn sb lugng tir:
f=lm =lm =+1/2

X:n=2;
=" = — | ——] )
Yin=2: l:m L, 12
=1 = — | ——1/2
Z:n=3: l:m Lo, 1/2

a. Xac dinh nguyén t6 X, Y, Z. Qui u6c: sd lugng tir tir nhan gia trj tir thap dén cao.
b. Xéc dinh trang thai lai hoa cuia nguyén tir trung tdm ca dang hinh hoc cua cac phan tr, ion

D AVARYS

sau
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c. Hay giai thich céc dir kién thyc nghiém sau:

. XY
o X% (6 thé dime hoa thanh 24 , trong khi 28 khong c6 kha nang nay

e Céc lién két giita nguyén tir Z va Y trong ion 24 c6 d6 dai 16n hon do dai lién két Z =
Y va nho hon d¢ dai lién két Z — Y trong phan tir axit tuong tmg.

2. PP phan ra B vé6i chu ki ban hay 14,28 ngay, duoc diéu ché bang phan tng gitta notron véi
hat nhan 2s
a. Viét cac phuong trinh phan tng hat nhan dé diéu ché *P vabidu dién su phan ra phong xa
ctia P
b. C6 hai mau phong xa 2p dugce ki hiéu 1a mau I va mau I1. Mau I ¢6 hoat dong phong xa 20
mCi dugc luu gitr trong binh dit tai bué)ng lam mat c6 nhiét @6 10 'C . Mau II ¢6 hoat dong

; ’ \ ) ~ 0
phong xa 2 “C1 bt diu duoc luu giit cung thoi diém voi mau T nhung & nhiét d6 20 C . Khi

~ -1 ; ,
hoat d0 phong xa ctia mau II chi con 5107 HCT s luong luu huynh xuat hi¢n trong binh
chtta mu I 12 bao nhiéu gam?

Trudce khi luu gitr, trong binh khong cé luu huynh.
2 10
Cho 1 Ci= 710" Bq (1Bq = 1 phan ra/giay);

. A0 10 mal ! ;o . . .
SO0 Avogadro N4 =6,02.10"mox ; hoat dong phong xa A= AN (}L la hang s6 toc d§ phan

ra, N 14 s6 hat nhan phong xa & thoi diém t).
Ciu 2: (4,0 diém)
1. Mot nguyén t6 kim loai M ¢6 ban kinh nguyén tir R = 143 pm va don chét két tinh theo
ciu truc 1ap phuong tAm dién, c6 khéi riéng D = 2,7 g/em’. Xac dinh kim loai M.

X AL A 1 , 2t
2. Co thé viét cAu hinh electron caa V™ 1a:

Cach 1- Ni% []:{:E:{:Ep' _‘:.,qzj.l,.,-.' 3:.-”—|

Cach 9. Nit* [1872872p 3573 p"3d 47

2+

Ap dung phuong phap gan dung Slater (X1ayto) tinh ning lugng electron cia Ni™" v6i mdi
cach viét trén (theo don vi eV). Cach viét nao phu hop voi thuc t&? Tai sao?
Cau 3: (4,0 diém)
1. Nghiéu ctru vé dong hoc ctia mot phan (mg dan dén nhitng thong tin quan trong vé chi
tiét ciia mot phan Gmg héa hoc. Sau ddy s& xem xét su hinh thanh NO va phan tmg
ctia no voi oxy. Sy hinh thanh NO xdy ra theo phan g sau:

2NOCH, &=2N0,, +Cl,,

Hing s6 t6 d6 phan tng cho bang: (Hang s6 khi R = 8,314 J.mol 'K
T(K) 300 400

L.mol s
K{ ) ) 2.6.10° 4.9.10*

a) Ap dung phuong trinh Arrhenius tinh ning lugng hoat hoa clia phan tng.
b) Phan Uing gitta NO va O, xay ra theo phuong trinh:

uigeli.xyz Trang 59



uigeli.xyz
2NO +0,,  T—2NO,,,
D6i v6i phan ing nay nguoi ta dé nghi co ché nhu sau:
NO, +0,,,

i

NO;
N, + NO,, ———2NO,

Dua vao co ché trén hay viét biéu thirc toc do phan tng:
2. Trong cong nghiép NH; duoc tong hop theo phan mg sau:
Ny, +3H, INH 0 AH < 0
a. Dua vao nguyén li chuyén dich can bing Lo Satolié, hiy cho biét nhiing diéu kién
thyc hién phan tmg trén trong cong nghiép dé ting hidu suat tong hop NHs. Giai

thich.
b. Dung hdn hop ban dau theo ti 1¢ s6 mol N, : H, =1 : 3 dé thyc hién phan tng:
Py,
* Pat P , trong do P 1a ap suét riéng phan ctia NH; va P 1a ap suit cua

hdn hop ¢ trang thai can bang. Thiét 1ap cong thirc tinh lién hé giita a, P va Kp.
* Tinh a & 500°C va P = 300 atm, biét rang ¢ nhiét d6 nay Kp = 1,5.10°%. Tir d6 tinh
hiéu suét chuyén héa ciia N, (hodc H,) thanh NH; khi c4n bang.
Cau 4: (4,0 diém)

E. - . . \ X ,

1. Tinh "% > _ Thiét 1ap ho so do pin va viet phuong trinh phan ng xay ra
trong pin dugc ghép béi cip va Croy 1 Cray  NO; /NO
tiéu chuan.

Chobid: ~ CIOM). Y T o 300 K, =102

Cr{OH), ¥ 1] o4 Cro, + 0 K =10"

¢ dieu kién

EC =013V

AT

VoL JHY WO .

=0.0592
¢ 25°C; Kw=10",
4.2. Hay tinh pH ctia dung dich A gom KCN 0,120M; NH; 0,150M va KOH

E° =(0,9617:2,303

0,005M. Cho biét pK, ct 19,35; cia Vs 13
, . Cho biét pK, cuia HCN 1a 9,35; cua 1a 9,24.
Ciu 5: (4 diém)
1. Chét A khi dé trong bong t6i khong c6 mui, dé ngoai anh sang c6 mui nhe, chiéu sang manh A
chuyén thanh chat ran B va khi C c6 mau vang. Chét B hoa tan trong dd dam dac cua D tao ra
ddE va khi G. Bang tac dung khi H (c6 mui xdc, ¢6 tinh axit) ddE chuyén thanh ddD.
Khi H ¢6 thé duoc tao ra khi cho khi C tac dung véi Hidro. Khi C tac dung ddE lai tao ra chit A.

Tron khi C véi khi G va nuée tao duoc dd ) co
2 chat D va H. Hay xac dinh CTHH cuia chat A i A
— H va pthh céac phan (mg xay ra. K |~
2. Hinh v& sau m6 ta cach lip dung cu diéu ché =F oxi
trong phong thi nghiém. o]
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Tim diém lap dung cu sai trong hinh v& trén. Giai thich va néu cach lap dung cu diing nhét.
Phuong phap thu khi ¢ trén dwa vao tinh chat nao cua oxi?
Khi két thuc thi nghiém, tai sao phai thdo dng dan khi ra trudc khi tat dén con?
Néu khi Oxi c¢6 14n hoi nudc, c6 thé dung cht ndo sau day dé 1am kho khi Oxi?
A. ALO:;. B.H»S0, dac. C. Dd Ca(OH),. D.dd HCIL.
Néu cac chat KMnO, va KC1O; ¢6 khi luong bang nhau thi chon chat nio c6 thé diéu ché
duoc oxi nhiéu hon. Hay giai thich bang cach tinh toan trén co s PTHH (Mn = 55; K= 39;
Cl=35,5;0=16)
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TRUONG THPT CHUYEN LE QUY PON — KHANH HOA

Cau 1: (4,0 diém)
1.a. X: ¢6 phan 16p ngoai cung 1a 2p*(N)

Y: ¢6 phan 16p ngoai cung 1a 2p*(0)

Z: c6 phan 16p ngoai cung 1a 3p*(S)
b. XY5: NO,: nguyén tir N lai hoa sp?, phan tir c6 dang chit V (dang goc).

ZY1: SO, nguyén tir S lai hoa sp?, phan tir c6 dang chit V (dang goc).

ZYy 150, nguyén tir S lai héa sp?, ion c6 dang tir dién déu.
c. NO, c6 thé dime hoa thanh N,O, do trén nguyén tir N con 1 electron doc than

O\\ ,/O O\\ .5
XN 7 N\ A
@) ‘0

Trong khi do, véi SO,, nguyén tir S con 1 cdp electron nén khong c6 kha nang dime hoa.
Trong ion S0, , cac electron 7 giai toa déu trén ca 4 lién két 1am cho 4 lién két nay tr thanh trung gian

2

gifta lién két doi S=O va lién két don S-O. Do do, d6 dai lién két trong >0 160 hon lién két S=O
va nho hon lién két S-O trong H,SOs.

2. a. Phuong trinh phan tng hat nhan diéu ché P:
::‘_S fo0— 1" FLp

Va phan ra phong xa cta PP S4B
NS0
_x:%:]::;ﬁl| — [ [__..:1—:'[:1/[_:
2 L2

b. M

Vay thoi gian da luu gilr 1a 2 chu ky ban huy.

Tdc do phan rd phong xa khong phu thude vao ndng dau va nhiét do, nén sau thoi gian d6 luong 2P ctia
mau I ciing chi con lai ¥4 so v6i lic dau — d6 giam hoat ¢ phong xa trong mau I 1a:

3 . -
:TZ[]ILLC_'J' =15uCI=15=10 =3 7=10"Bg=15x37=10 By

e S6 hat nhan bién d6i phong xa 1a:

N A_Axt, Sx3,7=10 =14,258 = 1—1/3&[][]: 9.9 10"
7. In2 0,093

nguyén tir
Khéi lugng P di phan ra 1a:
32x9.9=10"

m. == 5310 (g)=5.3%10 (ug)
0,02 0 - -
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Khi bo qua su hut khdi ctia phan ra phong xa, khéi luong *S tao thanh dung bang khéi lwong 2P da
phén ra: m (¥*S) = 5,3.10-2pg.

Cau 2: (4 diém)

1. Trong mot sb mang co sé 1ap phuong tdm dién, s nguyén tir bang:

z=[Les]i[Lea =4
I\. S ] |__ 7 ]

Goi a 1a d6 dai canh 6 mang co s¢. Khodng cach ngan nhat gitra cac nguyén tir 1a trén duong chéo cia

mat nén:
R = Hﬁ =a= ek =404pm
- 2
M
de me: N, =Z
Tu Y d
oM = dxa’ =N, _ (2,7 em’ (404,10 "em) = (6,02.107 mol ')
7 4
=M =20,

19z imol e M Al
2. Vi cach viét 1 [Ar]3d®:
——13,0x(28-0,3F /I = — 10435, 1 ¢V

l:.-l_

£, =—13,0%(28-0,85x2-0,35x7)*/ 2°

=—1934,0-5, . =—13,6m(28—1%2-0,85x8-0,35x7) /3
=—424,0-5,, =—13,0% (28— 1= 18- 0,35 —0,35xT7) / ¥

=—80,0-F =26 8. .+ 848, =-40423.2 ¢V

Vi cach viét 2 [Ar]3d°4s>:

Tt Fran Bl e két qua nhu trén. Ngoai ra:

g, =—130x(28-1=x15-0,35x 3P 03

£ =—13,0%(28—1x10-0,85% 14— 0,357 /3,7 =-32.8

Do d6 E, = -40417.2 eV

E, thdp (4m) hon E,, do d6 cach viét 1 tng v6i trang thai bén hon. Két qua thu dugc phu hop véi thuc té
1a ¢ trang thai co ban ion Ni** ¢6 cau hinh eletron [Ar]3d®.

Cau 3: (4,0 diém)

1.a. Phuong trinh Arrhenius c6 dang: 1gk = IgA — E./2,3RT. Ta c6:
lgkl = lgA - Ea/2,3RT1 (1)
lgk, =1gA - E/2,3RT,  (2)

Trur (1) cho (2) ta duoc:

E, (1 1} _ (1 17 k
lek —lgk, =———| —— — |=E =-23R| — — |lge L
- T 23RIT T LT, T.) k.

Thay s6 vao ta tinh dugc E, = 98,225kJ.mol".
b. Giai doan cham quyét dinh té¢c do, d6 1a giai doan thir hai:
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d[~no,] i [vo.][vo]

=t moqoq — eld=xlvello]

Thay biéu thirc [N03 ] vao biéu thuc tbc do phan ung ta thu duoc:

v =k,.K[NOJ[O,]
2.a. Phan tng tong hop NH; trong cong nghiép:

N.., +3H,, 2NH, AH <0 1)

Céc diéu kién can thiét caa phan tng (1) a: t°L 500°C; P 1! 300 atm; c6 bot Fe 1am xtc tac, ti
1¢ mol N:H, =1:3

- P cao phu hop véi ciia nguyén 1i Lo Satolié 13 1am can bang chuyén dich theo chiéu thuén,
vi chiéu thuan 14 chiéu lam giam s6 mol khi.

- Nhiét d0 cao can béng chuyén dich theo chiéu nghich (chiéu lam gidm hiéu suét) vi
AH < 0, do véy theo nguyén Iy Lo Satolié 1a khong thuan loi cho viéc tong hop NHs, nhung vi toc
d6 phan tmg cham (hodc khong phan tmg) khi & nhiét d6 thap, nén can ting nhiét d6 va dung chét
xuc tac. Ti 16 mol Ny:H, = 1:3 dé sy chuyén N, va H, thanh NHj; 1a 16n nhét.

b. Theo bai cho ta c6:

P, =aP:P, =3P, : P, 4P, +P, =P
ma

(I—al 3P(1—a)
4p, rap=pp, - Wp IPOZY
4 4

Theo (1) va két qua trén ta c6 cong thirc lién hé giita a, P va K, la:

F, (aP) 25007

* !

f\‘-l_ = ._ = T —_ - 1
PoPy pll-a)[3P(1-a)] 277 (1-a)
4 4

;z []315‘{?

Pll-a)

Hay
*Theo dbai cho va két qua trén ta co:
+Néu P = 300 atm thi a = 0,226
+Néu P = 600 atm thi a = 0,334
Xét can bang sau, goi s6 mol N2, H2 twong tmg 1a 1 mol , 3 mol (vi can bang lugng chit theo dung ti
lugng):

(1

L1 ¥ .
N.. +3H,, INHL L Apg<o ()

Cau bang: 1-a 3(1-a) 20
Tu (2), ta co:
Téng s6 mol cac khi lac can bang 14 n = (4-2 a)mol
Theo biéu thirc P; = x.P (4p suét riéng phan bang phan mol ctia chat d6 nhan véi ap suit ctia hé
Jex e 2a

Foo= F= P=alf — =
I B 2 I +a

Néua=0,226 — a % = 36,87%
Néua=0,334 — o % = 50,07%
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Viay qua két qua tinh & trén cho thay khi P ting thi a ciing ting, diéu nay phu hop voi nguyén
li Lo Satolié. Nhung 4p suat ma qua cao thi khong dam bao san xuét duoc an toan. Mit khac trong
qua trinh san xuat NH; duoc ngung tu tach khoi méi trudng phan tng.
Cau 4: (4,0 diém)

51 CrO +4H.0+3e  Cr(OH) L + 5OH K, =102
Cr(OH)., + H' + CrO, + H.O K,=10"
H' + OH H.O K. =10"
CrO? +2H.0+3e  CrO, + 40H K, =ml_
Taco: K= KKK = E"CrOT /CrO, = 0,13V
+ Do EL =013V <E'NO./NO =090V = ip CrO5 /€10y 1y gnoe s cip VO3 /NO 13 ot

+ So db pin:
(—IPt| CrO° IM:CrOL IM:OH IM | NOUIMiH M| NOp,, =latm{+)
+ Phéan ng xay ra trong pin:

At e SN
Tai catot: NO,+4H + 3¢ NOT+ 2H.O

Tai anot: Croy, + 40H CrOT + 2H, O+ 3¢

4+ HOH H + OH
NO, + CrO,  CrO; + NOT

CN +H.0O == HCN+OH K, =10""

2 (1)
MNH. + H.O) —— NH. +OH - T
2= —— N K,.=10 @)
H.O—H + OH _ 14
e K, =10 3)

So sanh (1) — (3), tinh pH theo DKP 4p dung cho (1) va (2):
[OH |=C,,, +[HCN]+ [NH! |
K. |CN :
[iZ}I-I ]:x—>_‘=;=5_]ﬂ"- "[ ]-K‘[H“:]
Dit X X
—X° =510 %~ (K [ON [+ K [NH,])=0

[CN ]=C__ =0.12M: [NH,]=C

L =0I5M.

Chép nhan
S Tacs ¥ 107X =520.10" =0 5 x=[OH [5.9.10 M=10""M
—>[II']:]D Y

10"

CN =012 —— oM
010"

0"
[NH.]=0.15 ,! —— =~ 0,15M:
107 410
Vay cach giai gan dung trén c6 thé chap nhan duoc — pH = 11,77.

Cau 5: (4,0 diém)

Kiém tra:

uigeli.xyz Trang 65



uigeli.xyz
1. A phai 1a chét d& bi anh sang phan tich tao ra khi c6 mui, c6 mau vang (halogen)
— AlaAgCl; (BlaAg; ClaCl)
- D ¢6 thé 1a HNO; dic — G 1a NO, 1 — E 1a AgNO;
Hoac H,SO, dac — G 1a SO, 1 — E 1a Ag,SO4 (loai vi khong tan trong dd dam dac)
- Khi H va HCI
2AeCl—=— 2Ag + CI,
Ag + 2HNO; — AgNO; + NO, + H,O
AgNO; + HCI — AgCl| + HNO:s
ClL, + 2H,0+2NO, — 2HNO; + 2HCI
CL, + AgNO; + H,O — AgCl| + HNOs +HclO
2.a. Diém sai trong cach 1ip bo dung cu diéu ché oxi la éng nghiép dung KMnO, huéng 1én. Ong
nghiém chira KMnO, kep trén gia phai hoi chiic miéng xudng dé trach hién twong khi dun KMnO,
am, hoi nudc bay 1én dong lai trén thanh dng nghiém chay xudng day 1am v& dng.
b. Phuong phap thu khi dya vao tinh chét oxi tan it trong nudc.
c. Khi két thuc thi nghiém, phai thdo 6ng dn khi ra trudce khi tit dén con dé tranh hién tuong nudc chay
nguoc tir chau sang 6ng nghiém dang néng lam v éng nghiém.
d. B(H2S04 déc vi n6 hao nudc va khong tac dung voi oxi)
e. Néu dung cung mét khdi lwong KMnO,4va KC1O; thi KCIOs diéu ché duoc oxi nhiéu nhét.
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